DOUBLE MAP SUPPLEMENT: ATLANTIC- ARCTIC OCEAN FLUORES 
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Alaska’s Big Spull— 

Can the Wilderness Heal? 

When the supertanker kaxon Valdez rain aground last March 24, 
spewing |! million gallons of cris oil into Prince William Sound, 
sme feored that the pristine waters would never recover. Bryon 
Hodgson assesses the worst tanker spill in U.S. history and a six 


month, billion-dollar cleaniip effort. Photographs by Natalie Fobes. 


New Evidence Places Peary at the Pole 4 
i Parla vears alter Hobert &, Pear Y Peporne di he hed reached the 

North Pale, his clon wars still cuputed. fo settle the controversy 

thie Nationa! Ceographic Society commissioned the iwilly portion 
Foundation to make a comprehensive study of the expedition's docu 
ments, photographs, and movigation techniques. Foundation presi 
dont Rear Adm. Thomas D, Davies presents compelling evidence 

that Peary did, in fact, reach the Pole 


Atlantic and Arctic Ocean Floors 
The first of a new map series portrays in vivid three-diumensional 


PEPE es the lotest An baile ‘4 from decodes of seatioor exploration 


The Kremlin and Its Treasures « 

lon Thompson and photographer Con ne wien eniry to once 
[ Insed cormidors, tracing the history of the Kremiin from a. L2th- 
century fort to polatial center of Soviet government and ceremory 
With a photographic portfolio (pages $2-92) of tre dazzling art ane 


t 


trappings of tearist Russia housed in the Kremlin 


Nest Gatherer ‘s. of Tiger Cave wo 


In dark coves of Thailarad SEnerations of men ha We risked their [ives 
to obtain a prized commodity—edible bird siesta, essential ingrecti- 
ent ofa traditional Chinese s Lp. Eric Valli and Diane Suminers 


photograph the Thad in ther precarious purecat 


Dance of the Electronic Bee 

Recentiv developed, a tiny robot honeybee programmed fy computer 
communicates to living bees information about distant sources of 
nectar. The mechanical monrvel con even deliver a sample of sugar 
water to prove os pour Photogniphs and text by Mark W. Moffett 


Coven: Rescue efforts proved futile for a pigeon guillemot, one of perhaps 
Denti thot fouled Alaska’s shores and 


LOO 000 eapiriis iled by the oti 
woters last eoring. Photograph by Matalie Pobes 
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By BRYAN HODGSON 


NATIONAL OS5O0KAFHIC SENION WRITE 


Photographs by NATALIE FOBES 
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ft had always been inviolate, an archipelago of eagies and whales 

But last March 24, 11 million gallons of of] assaulted Prince William Sound 
when the Exwon Valdez struck a reef. Three weeks later the tide washes 
ail from one fouled isiand among scores (following pages). Cleaning 

a beach, Alaskan Sonya Knight weeps at the wildlife loss. “Cry for one 


animal,” a co-worker advised, “but work to save the rest” (left) 
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taining the vista of the Chugach Mountains, the Exxon Valdez lies atop Bligh 


Ree! two ee after the grounding, cies million gallons of remaining oil 


hai would have vastly multiplied the disaster if the Valder had sunk were pumped 





into smaller vessels. Southbound from the trans-Alaska pipeline terminal 
at Valdez, the ship met disaster after 28 miles, ootmde normal shipping lanes 


with the captain absent from the bodae. 





line from being beneficial to being harmful, In 
efiect, we created asecond oil spill,” Iwas told 
by Dr. Jacqueline Michel, a science adviser 
to the National Oceanic and Atmospheric 
Administration (NOAA). “Our tests showed 
large-scale mortality in beach organisms after 
some ofthe hot-water washes. Also, because of 
the flushing away of oil-coated sediments, we 
found up to ten times more hydrocarbons in 
the intertidal and subtidal zones than we did 
just after the initial spill.” 

Dr. Michel has researched the effects of oil 
spills for the National Science Foundation and 
NOAA since 1974, participating in studies of 
the Amoco Cadi: disaster, which dumped 58 
million gallons of of] on the coast of France in 
1978, Within three years scientists found that 
most of the major impacts had disappeared. 

“The story is much the same in all crude-oil 
spills,” she told me. “Om exposed rocky 
beaches with much wave action, little ot! is left 
after a year. On quieter beaches the oil persists 
from two to three years and is frequently 
mixed with sand and buried. Saltmarshes suf- 
fer the most damage, and efforts to clean them 
are too destructive to do any good. In general, 
fish and bird populations tend to be replaced, 
The possible long-term effect on the tical and 
intertidal ecosystems will take years to learn,” 

Such research was widely published before 
the Exxon Valdez ran aground in the first min- 
utes of Good Friday, March 24, 1989. Coast 
Guard Viee Adm. Clyde Robbins, appointed 
to coordinate the responses of a-welter of state, 
federal, and industry agencies, wishes the 
research had been more widely read. 

“Tt wes almost as though this spill was the 
first one we've ever had," he told me. “From 
the start we tried to establish committees to get 
organization into the activities. But people on 
the committees had never dealt with oil before. 
All they saw was oil, and they wanted it 
GONE! Everyone had a veto vote. And any- 
one who said ‘mavbe we should wait to see 
whatnature does’ was angrily questioned.” 


$1 TRIED to learn more about the long- 
term consequences of the spill, I 
found that many scientists were not 
permitted to discuss their findings. 

By congressional decree federal and 
state agencies are authorized to make a dam- 
age assessment that will result in a financial 
claim against the spiller sufficient to cover 
costs of complete restoration. 
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A vile amorphous blob, the olf inundated 
some shores yet left cthars untouched due 

to vagarnes of wind and current. As tl broke up 
and drifted to the Alaska Peninsula, the spill 
hit four national wildlife refuges, Chugach Na- 
tional Forest, and three national park areas, 


Naitonal Geographic, January 1990 
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Including Katmai National Park and Preserve. 
More than 1,200 miles of shoreline were oiled 
(key). Had the spill occured on the eastem 
seaboard, it would haye stretched from Cape 
Cod to North Carolina's Outer Banks (right). 
The U.S. Coast Guard tracked the oil aeri- 
ally with tachnology such as side-looking 
airbome radar (SLAR), which detects ail- 
smoothed walers amid nonmal wave pattems. 


Alaska's Big Spill 
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of the state’s Division of E 
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National Geographic, Jaomiary 1900 
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Ashore, it was war 


Engines roar through 2 Prince 
Wiliam Sound cove as.an 
amphibious squad attempts to 
clean an ol-blackened island, 
Their tactics look sophisticated 
Dut Dasicsiy constitute an 
old-fashioned frontal assault 
Seawaler pumped through a 
perforated hose (1) on high 
ground creaies 8 continuous 
wash to carry ol broken up below 
to the water, Like hand wand 





wielders (2), technicians ina 
hydraulic lift (3), often employed 
to reach cliffs, use high-pressure 
hoses with 140°F water heated 
on barges to blast oil from 

rocks —a practice that also killed 
shoreline organisms. Other work- 
ers use cold water to flush oil (4) 
toward vessets callad skimmers 
(5) for eventual recycling, Oily 
waste from cleaning the mess 
ashore Was incinerated or sent io 






toxic-waste dumps. Containment 
Booms: with foam flotathon employ 
a flexible skirt below the walter 

to Keep oll from escaping. Such 
elforts may have removed 

only 20 percent of the oil 

coating all shorelines. 
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each one. You can't mistake it if anything 
is there.” 

Reassuring as they were, the test results 
weren't enough for some natives. 

“On Kodiak they thought organoleptic test- 
ing sounded too primitive: They had heard so 
many reports of oiled fish that they demanded 
highly specialized laboratory tests," I was told 
by Ann Hayward Walker, a NOAA scientific 
guppert coordinator, who had just returned 
from a three-week survey of native villages 
from Prince William Sound to Kodiak. 


BHWESE TESTS quickly becarme:a high 
priority for Usha Varanasi, director 
of NOAA's Environmental Conser- 
vation Division in Seattle. “We have 

| taken halibut and salmon from native 

villages in Prince William Sound, the Kenai 
Peninsula, and Kodiak and tested them using 
high-performance liquid chromatography as 
well as gas chromatography/mass spectrome- 
try,” she told me. 

“So far we have found no hydrocarbons in 
their flesh, except for a few pink salmon from 
Kodiak that contained some traces in the 
parts-per-billion range. Fish are very efficient 
at converting hydrocarbons they ingest into 
metabolites and excreting them from the liver 
to the gall bladder. Consequently we would 
expect flesh contamination to be slight 

“Shellfish are not efficient, and we have 
found contaminated clams ancl mussels from 
Windy Hay, Chenega, and Kodiak —sites that 
were severely impacted by the spill.” 

NOAA scientists have tested 900 halibut for 
the Halibut Commission, finding no contami- 
nation. To assist in damage assessment, the 
NOAA research ship Fairweather has sam- 
pled hundreds of fish and shellfish, and 
spawning fish have been studied to detect any 
reproductive dysfunction. 

“We are studving a system that has never 
been severely impaired by pollution, so if there 
areany problems, they should be evident fairly 
quickly,” Dr. Varanasi said. “For the subsis- 
tence people, we have put everything we have 
behind the program. | am delighted we can 
discuss the results of our tests.” 

More cautiously, Al Maki willing to dis- 
cuss his work as well. He is Exxan's science 
aiviser, with a 20-million-cdollar budget to 
study the spill through spring 1990, 

“We've selected more than 300 people with 
the best credentials in the country to do an 


20) 





accurate, science-basecdl assessment of the 
spill," Dr. Makitold me. “We now have thou- 
sands of water and sediment samples from 
Prince William Sound through Rodiak and the 
Alaska Peninsula. Our data clearly show that 
hydrocarbon concentrations in the water 
remain at relatively low background levels— 
levels in the low parts-per-billion range. 

“To date we have seen no substantive 
effects on the extent of herring spawning. 
We've sent divers down to take samples of 
eges fom both exposed and unexposed areas, 
and we've batched the eggs in the lab and rig- 
orously tested the fish embryas: 

“We've also examined young and juvenile 
herring, which spend their first two months in 
the intertidal and subtidal zones. Initial results 
shoawel good survival. We've taken tissue 
samples to test for bvdrocarbons, but we are 
still awaiting the results: 

“As for pink salmon, this spring we were 
concerned with the qui-migrants that came 
down the streams at the time of the spill. What 
happened? We used wire cages called live cars 
and placed salmon fry in them at both exposed 
and unexposed sites. The data are convincing: 
We monitored the samples for two weeks, and 
there were no oil-related mortalities. 

“Now we are measuring escapement—the 
number of salmon that successfully returned 
to their native streams to spawn. Here we 
developed a new technique using a video 
camera mounted beneath a helicopter and a 
computer-enhanced image that ¢nabled us to 
get an actual hard count of spawning fish, not 
just an estimate. We have done this on more 
than 50 streams. And this year there wasa very 
large spawning run. 

“To fallow the actual spawning, we placed 
eg7s in more than 200 sample containers and 
buried them in the gravel beside the naturally 
deposited eggs in both oil-affected and non- 
affected zones. We will pull sample boxes 
throughout this winter to see what effects 
there may be.” 


OR ME one of the most distressing 
E@moments of the spill came when I 
heard orphaned newborn seal pups 
utter their strangely human cries at a 
: rehabilitation center in Valdez. They 
had been brought in from Herring Bay, on 
Knight Island, one of the most heavily oiled 
sections of the sound. 

Although seals come under the jurisdiction 


National Geographic, January 1990 
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withan. untreated olot, al lett and above. 
By September a stretch of Green tsland 
has fecovered dramalicaly (above! 

The tachnigque, tong amployed agains! 


[omio Wastes, Qould GoUDle 1hé speed of 


naturel ol removal, 
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Jarry Patton collects 
birds that perished on Chan 
nél island. They were ana- 
\Wre a ft aloe? aS Wy =i - 
fSreen latand wctines inclio- 
Ing a sea-otter and a toon 


(ioaht), Concern ran high fo 


rehabilitation center. Nearly 
150 eagles are known dead 
LOng-i6m BiTecls rey 
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of NOAA. they aleo becarre | 


Viaska Department of Fish and Game when 





concern of the 


they “haul owt” to grve birth or molt onshore 
Dhiat cast® state Dinlogists Kathy Frost and 





her hushand, Liovd Lowry, in the role of fos 
ter parents 

The seals are molting now, so they have 
shiny new coats.” Frost told mein September. 
“They are bauling out to sun themselves, and 
Lhope the areas areclean enough so they can go 
Into winter with clean coats 
| “Tt will be at least three to six months before 





we can tell what eftects the ol has bac. We re 
waiting in line lor lah tests. In October we'l! 
collect a few more animals for study and hope 
to have Ccomparablve fasue analyses by then 

“We never saw a lot of seal deaths that 
could be attributed to oll. Some premature 
nuns were picked wp, butthey could have been 
natural abertions. We found several newborn 
nuts that may never have taken a breath, Thi 
mothers had « lot of stress, both from the oil 
and from human activity 

“Not many dead seals were found. The 
numberof carcasses was fewer than 40. Seak 
sink when they die, and that’s why they are 
hare to fined 

We te dong seri survevs ol 245 areas anc 
comparing the results with similar stuclies 
done in August and September of 1984 and 
LORS. Bul thitre Was an Unexplained drop ol40 
Percent i tite Tay equbeea lon between those vears, 
so we will not peta pood comparison. On Tug 
dak Island, south of Rodink, for instance, the 
population dropped from 10,000 to 2,000, ane 
nobody knows why. Starvation might be one 
reason, Pollack ts one of our largest fisheries 
here — bulitisalsoakey preyspecies. We can't 
maximize tishenes ani marine mammals at 
the same tine.” 


AXIMIZING SAFETY at the expense 


of fishing became 2 prionty earl, 


in the spill when state official: 


announced a “ero tolerance 





policy that promditecd Mshing in 
any area where oil was reported. The policy, 
designed to protect consumers.and to preserve 
the untainted ttage of Alaska fish on world 
markets, hacl some unintended results 

} nape the state realizes what zero toler- 
ance menns,” I was told by David Kennechy, 
WOAA science coordmator. “In adaition to 
Exxon oil, our laboratory bas found that lish- 


erties were closed for bilge of], diesel oil, -and 








for wildlife 


Aiihough death cane quickly for 
many birds and animals, the 
smantific ury ts shill oul on the 
oil's long-term effects. 

Sé@a Oters’ physiological sys: 
lenis were ravaged, The only 
Sea mammals that tack truck 
biubber, Many succumbed anter 
their dense fur became satu- 
rated with oll and proviced no 
insulation. Others developed 
respiratory ailments, possibly 
because volatile elements of the 


rai) 





ol Weakened membranes 
in their lungs. Some sut- 
fered liver and kidney 1 
damage, probably caused by 
ingesting oll while cleaning their 
coats. Within the affected area, 
more than a thousand otters are 
known dead, perhaps a third of 
the total killed. 

bimitar maladies afiicted 
Common MmuUres, one of the 
area 6 Most abundant seabirds. 
Murres that had gathered on the 
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Water in huge rafts prior to 
breeding were fouled en masse, 


Oiled feathers (inset) lost their at 
a4 insulating ability anid hypo- SO eee al 
4 thermia set in. CONTE IANS blll toes 
|) The oil invaded the food web — nae mmr, | an pact 


when predators such as bald 
eagles scav anged oily seabird fc ye 
7 carcasses, carrying them to their 


: nesis and conlaminaling eqas ; Spt 1 ae wee 
‘or young, OF 125 eagle nests ite urtinyiuled aad ou LR Ca 4, 3.4 


surveyed, two-thirds failed (aed that Came. Holey of ALATA, 
las year 


piakathe decnamactetig \ 


hydraulic fluid. There'sacertain amount of ou 
associated with any fishery, atl this policy, if 
enforced in the future, could continue to cause 
routine closures without any Exxon oil.” 


OnDtAK, along with the Kenai and 
Alaska Peninsulas, recerved litte 
attention in the early days of the 
spill. This was true even though 
broad patches of sheen—a coating 
often only thousandths of an inch thick— 
accompanied by evil-looking streamers of an 
oil-water emulsion called mousse were drift- 
Ing down from Prince William Sound 

But in early May a dramatic press conter- 
ence by officials of Katmai National Park and 
Preserve announced that 90 percent of Kat- 
mai’s 2760-mile coastline had been devastated. 

to check those early reports, photographer 
Natalie Fobes and | boarded a single-engine 
Bell LongRanger helicopter for the 80-mile 
trip from Kodiak. At Hallo Bay, on a broad 
1, We found Kodiak fishermen 
Ed Stiles and Kelsey Crago, who had been 

iby Exxon te look for off and dead birds 

“We've picked up about 3,000 birds in the 
last five davs," said Crago. “Most of them 
were murres, killed around the Barren [slancs 
northeast of here. They keep drifting in with 
the tide. We re collecting the bode: to keep 
the bears and eagles from eating them, 

The bay was smeared here and there with ail 
and tar balls. A bear had left oily footprints on 
driftwood Ings. * 
the world—as long as you don't look down,” 
said Stiles 
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his is the prettiest place im 


Just to the north, at Cape Chiniak, we found 
a party af 20 workers loacing a small innding 
craft with hundreds of blue plastic bags filled 
with heavy oil, “It's ironic, but We Can earn 
more shoveling oil than we can fishing for 
said one of the workers, Paul foln 
“Tiny” Smith of Albany, Oregon 

Compared with the oil-drenched shorelines 
of Prince William Sound, which had absorbed 
about 90 percent of the spill, the damage here 
seemed lightto moderate, (in Kodiak and Kat 
mai those definitions are fighting words 

“We consider this oiling to be an ultimate 
msult to a national park,” Jay Wells of the 
National Park Service told me. “It will be 
years before we know what damage has been 
done to the bear and eagle populations and to 
the shoreline ecosystem itself.” 

Next day the otl-spill romer mill provided 
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ie a Sea offer named Lavanis, thera 
WES & resurrechon 

He snowed up as yet one more emer- 
gancy around 117 p.m, on Apnl 14 atthe 
Valder Sea Otter Rescue Center, one af 
four euch facilites that cared for the crea- 
tures, To this makeshift hospital sel up ina 
college dormitory, a steady straam of otters 
slathered in oil had been arriving for two 
weeks by helicopter, boat, oreaven in card- 
board boxes delivered by good samaritans 

lt had been another long day; the statl 
offtwo dozen was exhausted. Ken Hill, 

a Vetennanan from Cordova, @xamines 
the latest victim (above), a male picked 
Up by a rescue vessel, Delivered in a jet 
camer, hé was barely moving. 

His Breathing stops. So does his heart 
“He's had it," Ken says. 

Everyone hears thal, and no one atcepls 
It, An oxygen mask goes over (he otters 
muzzle. An intravenous tube goes into his 
lag. Warm saline solution is injected under 
his skin, and he is laid in a warm bath. Ken 
holds his jaws open with a bar (top right) as 
a syringe Js connected to a tube that carries 
both an energy booster and an activated 
charcoal siurry—to counteract the oil's 
foxicity—inte the animals stomach. 

When he was out of danger, “a cheer 
wentuo, Says Tarne Willlams, a physiolo- 
gist working with Ren (midche night, at right) 
during a two-hour washing with liquid de- 
tergent to clean the fur of the patient, whieh 
the stall named Lazarus Dy appropnate 
acclamation. 4 far more laid back Lazarus 
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(leit) isone of about 200 otters now 













returned to the sound and waters beyond 
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has some with radio transmitters implanted 
a Fs 


Tame, based al the University of Califor 
na, San Orego, reports that about hall the 
156 otters brought to the Valder center 

r Y' y were saved, Of the otlers she tested, all the 
Survivors had toxic Ayorocarbons in their 
aa, blondstream ata concentration of 200 

‘ ir Darts fer Mion OF lower, Whe [hose 


nat died showed higher levels 


me with an unexpected bonus, Lircers cane 
from Weehington to Cusp a Cooest (rire 
and NOAA team, equipped with a sophist 
ater] mobile laboratory, to prove or cisprove 
WATMINg reports that large quantities of oil 
were heading for Chignik: Bay and possiblh 
Linimak Poss at the end of the Alaska Penin 
cula. With hein from-Lt. Comadr., Ken Elmer 
ommander of (oast Guard flight operations 
at Kodiak, I flew on a C-130 Hercules 36! 
miles southwest to a gravel landing strip at 


Sand Point, a fishing village in the Shiumagin 


Islands. From there & Coast Gulard H-3 am- 
phibious helicopter made the 80-mile final leg 


bo hi ki | Aha if esq fivatec 1 racer ‘ir (oom 
mand base that more than lived wp to its name 

What follawed wis a magical two-day tour 
of remote islanls and coastal bavs, of deserted 
reaches piled hich with logs splintered by 
ferocious storms. The peninsula 5 a beach 
comber's paracise of random wreckage from 
the vast Pactic, and a naturalist's paracise ms 


well, Foxes and wary gray wolves observed 
OUT passage, and we surprised dozens of hug 
brown bears as they lumbered along well- 
trodden shoreline “bear highways” with 
plump tubs in low 

But we found no oil until the sécond da 
when the faruliar patches of silvery sheen 


CODE are To br Shelikol Strait as we returned 


to RodIAK 


“We are citlled to 25 of) spills each year, 
from grounrler! vessels and fueling accidents, " 
[ was told later by Paul Gates, the U.S 
Denartment of the Interior's regional environ 
ment officer and a member of the interagency 
remonal response team: established by federal 
law torespond to spills of or and other hazard- 
ous materia 





stride, but on this one, emotions overwhelmed 
evervthing almost from the start. Now we ve 
issued instructions to first confirm oll siehtines 
before repOTrtINME them —andl renort-to federal 
officials, not to the press 

By contrast, emotion seemed eerily absent 
ata five-day hearing held in Anchorage in May 
by the National Transportation Safety Board 





and mammals alse run afoul of the spill, with 
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(N TSH) to investigate the causes of the Exxon 
Valder accident, 

According to witnesses the tanker’s cap- 
tain, Joseph Hazelwood, had boarded the ship 
and retired to his cabin for some two hours 
while a harbor pilot guided the ship in dark- 
ness through Valdez Narrows, Returning to 
the bridge when the pilot was dropped off, he 
ordered a course change to 180 degrees to 
avoid icebergs coming from the Columbia 
Glacier He then switched the steering mecha- 
nism to automatic plot. 

At about seven minutes to midnight Hazel- 
wood went to his cabin, leaving Third Mate 
Gregory Cousins and seaman Robert Kagan 
with instructions to steer back to the regular 
traffic lane when the ship came abresst of 
Busby [sland 

Instead, according to instrument records, 
the giant tanker continued in astraight line for 
11 minutes, veering only slightly to the right a 
few seconds before crashing onte Bligh Reef at 
four minutes past midnight, 

in the witness stand Cousins testified that 
he had switched off the autopilot when Hazel- 
wood left the bridge. When the ship reached 
Bushy Island, he ordered helmsman Kagan to 
turn the ship ten degrees to the right. When 
radar showed the ship was not turning, he 
called for 20 degrees right rucider. About two 
minutes later, Cousins said, “I looked at 
radar, dicin't like what I was seeing,” and 
ordered hard right rudder. Then he tele- 
phoned Hazelwood and said, “Ithink we're in 
serious trouble.” As be spoke, the ship ran 
aground. 

Second Mate Liovd Leflain, the navigation 
officer, who came to the bridge minutes after 
the disaster, testified thal the ship's steering 
gear appeared to be in orrler. When the ship 
was on autopilot, he said, turning the wheel 
would have no effect on the rudeder. 

“The-only people who know exactly what 
happened on that bridge that night are the cap- 
tain, third mate, and Mr, Kagan, and any- 
thing else is irrelevant,” LeCain said. 

Hazelwood, under criminal indictment, cid 
not attend the hearing, but his voice was heard 
on official Coast Guard tape recordings made 
on the night of the wreck. 

At 27 minutes after mitinicht, he radioed: 

“Yeah, ... We've... it should be on your 
radar there...we've fetched up hard 
aground north of Goose Island off Bligh Reef. 
And, uh,... evidently... leaking some oil, 


a2 


and... we're gonna be here for a while, and 
_.. if vou Want... s0-you"re notified.” 

(Chief Mate James Kunkel told of the drama 
that followed. Racing to the control room, he 
saw that the ship was listing to starboard while 
eight cargo tanks gushed oil at some 200,000 
gallons a minute. Ae told Hazelwood that the 
ship would capsize if it came off the reef. 

"T feared for my life. ..,"’ Kunkel said, “It 
was the worst thing I'd ever been involved 
in... .] wondered if we were going to see 
the sunrise.” 

Nevertheless, Hazelwood tried to free the 
ship. Almost 45 minutes after the accident, be 
radioed to Valdez Coast Guard Comdr. Ste- 
ven MeCall that he was having “a litth prob- 
lem here with the third mate, but... we're 
working our way off the reel... The vessel 


has been holed, and... we're ascertaining 
ght now, we're trying just to get her off the 
reef, and... we'll get back to you as soon as 
Wwe can,” 


HEN | RETURNED to Valdez, I 
learned how close the Exxon Val- 
devez had come to miflicting an 
| wrimaginably worse disaster by 
spilling her entire %533-million- 
gallon cargo into Prince William Sound. 

"“T'd never seen that much hull damage—! 
was sort of awestruck, One rock was broken 
off eight feet inside the hull,” I was told by 
Rick Wade, owner of RAR Diving Services. 
who was called bythe Coast Guardto makean 
emergency underwater survey af the ship at 
daybreak on Good Friday. 

He showed mea videotape recording of the 
roping wounds slong some 600 feet of the hull, 
attesting to the enormous inertial force with 
which the 30,000-ton ship, laden with more 
than 170,000 tons: of oll and tmeaving at 12 
knots; disembowelled itself on a series of reef 
pinnacles before finally grinding to & precari- 
ous halton a narrow ledge. 

The video sound track captured the ago- 
nized groaning and creaking of steel on stone, 
like an eerie voice of tragedy. 

"The reef was being groundto gravel hy the 
hull while ] was down there, [t wasn't a com- 
fortable place to be. The ship could have come 
otf the rocks anytime,” Wade said. 

John Tompkins, Exxon's salvage manager, 
agreed: “We had an unstable vessel," he 
told me. “Eight cargo tanks and three ballast 
tanks were holed. She would have gone 
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down eventually ifshe had come off the rocks 
that night. She still had more than 42 million 
gallons aboard—80 percent of her original 
cargo —and we wanted very much to spill no 


more. We had to find a way to‘take cargo off 


and get ballast water in without moving the 
ship. [f we had done it wrong, she could have 
slicl off the shelf. When we got the 70-knot 
winds, there was much anxicly and fear.” 


HE FIRST to start émptying the tanker 

were members of the U.S. Coast 

Guard Strike Force, an oil-spill 

response organization based in Cali- 

fornia and Alabama, equipped with 

pumps, booms, and oil-pickup gear designed! 
to be air-dropped at the scene of a spill, 

“We flew in on Good Fiday with five high- 

volume pumps," said Lt. Comer. Garv Rei- 

ter, commander of the Pacific Area Strike 


ai re ‘t oA Las 


Team, which is based near San Francisco. 
"On Saturday we were on the tanker trans- 
ferring cargo.” 

The team also brought along several oil- 
skimming units, which include a 612-foot 
containment boom with skimmers anc a self- 
powered floating pump unit designed to be 
towed by so-called vessels of opportunity at 
the spill site. In Prince William Sound the ap- 
portunity fell to the Coast Guard cutter Sedge. 

“Lf we'd had one of these skimming units 
operating in the first week, we could have col- 
lected 600 gallons a minute for days, because 
the ofl was thin and easy to pump,” said the 
sedges skipper, Lt. Comelr. George A, 
Capacci. “That's 16,000 barrels a day, theo- 
retically —if we had had a barge to pump to. As 
it was, it took us more than two days to deploy 
the boom, because we neyer had practiced it. 
Then the oil got so thick that we couldn't 
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Breakdown of a spill 


As soon as the ol] gushed into 
[he cold water of Prince William 
Sound, it began to changa, 


attected by physical and chemi- 


Cal weathering processes. the 
initial phases shown above. 
The spill spreads and starts 
Io evaenorate. (il draplets dis- 
perse into the water colurnn, 
a generic liquid core sample. 
some of (he ois aromatic 
components dissolve, and the 


Ad 


SUK grows more Viscous. 

AS waves Slir and batter the 
hydrocarbon bouillabaisse, it 
forms & heavy veater-in-ol 
emulsion, or mousse, almost 
Impossible for cleanup crews 
to purnp, 

In Siil-laden water, oll drop- 
tes Dan also poin suspended 
particulates by adsorption and 
sink, “Gespite tears thal the 
sound's bottom would be paved 


with oll, the particulate con- 
centration was loo low, It diart 
happen,” says marine chemist 
Or, James A. Payne. 

Weeks later, at nght, bacteria 
(fed) attack the surface af the 
oll, and Sun-stimulated oxidation 
dissolves more components. 
Eventually wind and waves 
shear the mousse into pan- 
cakes, which in tum break into 
lar balls that may wash ashore. 
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pump itany more. So the total skim for dedve 
in seven days was about 3,500 barrels” 

Such eninies were typical in the sptll’s firsi 
davs, NTSH investigators wanted to know 
why the response team of the Alyeska Pipeline 
Service Lompiny required 12 hours to mobi- 
lize and travel the 28-mile distance to the 
Exxon Voider, an apparent violation of the 
five-hour response time specified in the official 
contingency plan 

‘There was no violation, protested Law: 
rence 1. Shier, Alveska's marine manager, 
since thé plan merely described “a set of com. 
Hans that cannot really be extrapolated to a 
real situation.” Atveska-was more specific ina 
written statement subsequently delivered to 
the board: “Equipment which Alvesku, with 
the approval of the State of Alaska and the fecl- 
eral government, had assembled for use in re- 
sponse to a “most likely spill’ of 1,000 te 2,000 
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barrels was now being emploved to combat an 
oi simll approximately 175 times larger.” 


ONFUSION WAS THE NORM in Valdez in 
Decision making was 
the province of committees that 
included representatives af eucht state 
and federal agencies. The strongest 
voices belonged to members of the Cordova 
District Fishermen United (CDFU), who had 
Won injunctions against construction of the 
Alaska pipeline. Their battle was lost in 1973 
when Congress authorized construction, bul 
Cordovans have bad litth regard for the oil 
industry since then—an attitude reinforced 
by knowlhtdge that today a large red salmon is 
worth more than 4 barre! of oil 


the first devs 


“The fishermen were the only ones who 
knew the tides and currents, And we were the 
only ones who had boats to do the work,” | 


was told by Jack Lamb, a CDFU officer. “1 
told Exxon thatthe oil posed. areal threat tothe 
hatchery at Sawmill Bay, and that we wanted 
to take wl available booms and skimmers to 
protect it. Exxon sail OK. That was the only 
time there was alarge concentration of equip- 
ment to save a specific place.” 

Lamb later won applause ata congressional 
inquiry after he heard that Alyveska experts 
had clismissecd the possibility of a 200,000 
barrel «pill as something that might happen 
once in 241] vears. 

“There's a saving only one in 100 Alaska 
brown bears will bite,” he said. “Trouble is, 
they don t come in numerical order.” 





HATEVER ALYESKA 5S ROLE, it 
was swallowed, up almost im- 





the Exxon Shipping Company, 
Whose FeSponst beam arrived: in 


Valdez within 24 hours of the accident 





“We went all the way to the Black Sea of 
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Bere Ihe mousse, diver Mark Dionne 
(facing page) avoids a mess in Montague 
Siralt ten days after the spill 

il will mot sink without added weight. By ihe 
ime ihe mousse reached Katmai, some nad 
turned io stoky muck that had accumutated 
enough sediment and detritus to settle in the 
shallows (above), “it took hours to get the stuti 
aff my diving suit,” says photographer Natalie 
Fabes. Mixed with fine-grained sediments, such 
daposits may persist for years 
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mediately by the activities of 


Russia to get large booms—from Russia, from 
Finland, from Norway, from Denmark, from 
France, from the United Kingdom 
stapes we were chartering U.S. military air- 
traft: we needed C-141s and (5-As5 to move 
the heavy stuff,” Frank larossi, Exxon Ship- 
ming president, told the NTSB panel. “The 
one clear thing we were not able todo, and I'm 
neatsure there was a power on earth that could 
doit, but that was recover the 255,000 barrels 
that had already spilled. The only thing that 
could have helped was dispersants.” 

Just two weeks before the spill Alaska envi- 
ronmental officials bad preauthorized emer- 
gency use of chemical disperaants, which act 


In early 





ike a detergent to break up oil inte tiny crop 
lets that mix with water, Final AULOrLy restect 
with Commander McCall, as fecleral on-scene 
coordinator, Because the sea was calm, lack- 
ing energy to mix dispersants, he wanted tests 
made. Not-until Sunday afternoon did results 
convince him they would be effective. 

By then it was too late, Exxon had amassed 
40,000 gallons of dispersant, enough to break 
up only o fraction af the spill, out 70-knot 
winds made further spraying inpossible, 

Later, responding to a state of Alaska civil 
suit for damages and costs of the spill, Exxon 
would countersue, charging that the state t- 
self was responsible for some of the damage 
because it had argued against dispersants—a 
charee the state vigorously denied 

Meanwhile, the chaotic mess of floating oll 
became the responsibility of Jim O'Brien, 
Exxon's water-tleanup coordinator. A retired 
(Const Guard officer who commanded the 
Pacific Area Strike Team, he hed handled 
more than a hundred oil spills, 

By comeidence we had met only weeks 
before in Antarctica, where he hac been called 
in by the National Science Foundation for a 
spill af more than 170,000 gallons of dese! fuel 
hyan Arcentine naval transport al Palmer Sta- 
ior. Volatile diesel fuel evaporates rapidly, 
leaving tithe residue 

This spill wasdifferent. He had assembled a 
feet of some 60 skimmers. Mosteffective were 
22? Marco vessels provided by the U. 5S. Navy. 
The Marco skimmers use an oil-attracting belt 
rither than pumps and can handle a wicie 
range of o1] thickness. 

And thickness was the problem 

“The oil was changing daily,” O'Brien 
gic, “Che most volatile portion evaporated in 
the first 20 hours, Then wave action mixed the 
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that when (he-aduit fish returms two years 
hence, the héaad should be sent to officials 
wiro will check for toxic affects 

With the spill threatening this year’s 
returning adults, the stale announced a 
faro-iolerance policy for contamination 
Chris Allison, & microbiologisl, examines 
A salmon sample with tests that include 
sight, smell, laste, and fiuorescence under 
ultraviotet light. Of thousands scrutinized, 
none failed. Although most spill-alfected 
waters were closed, fishermen still caughi 
24 million salman in sound waters that 
remained open, pearl Ol a Aear-record 
statewide caton of 152 million, 
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heavier remaining oi] with water to create an 
emulsion, or mousse, that was about 80 per 
cent water. By the time this mimes with kelp 
and other debris, it is s0 heavy that pumps 
can't raise it more than two or three feet 
“There's an important thing people must 
realize m planning for a-spill this size: No 
amount of equipment will clean it all-up, even 
if they give you a month's notice to get ready,” 
he said, “Look at the expanse of water 
involved, and figure the time it takes to 
deploy boats and skimmers and support ves- 





eeis at 12 knots. Skimmers need barges to col- 
lect their oil, Crews need food, ships need fuel, 
and somebecdy has to collect the parbare 

‘And nothing works if the weather's bad.” 

In mid-September, weather in the Gulf of 
Alaska-can go from sunshine to blizzards with 
very little warning. And so, for better or 
worse, the massive méchanical cleanup pro- 
gram wound down. 


BUT AT SNUG HARBOR, on Burvigett 
Island, I find that a very subtle bul 
very exciling cleanup program has 
just begun. Scientists of the Envi- 





ronmental Protection Agency have 
successfully demonstrated a process called 
hioremetiation, in which oil-eating bacteria. 
native to Prince William Sound, may become 
the best cleanup crew of all 

Chuck Costa, EPA's site manager, shows 
me along pebble beach neatly marked off into 
test plots by staked cords 

“We spraved some plots with a special fer- 
tiger called Inipol EAP2Z2. Other plots we left 
alone. The fertilizer stimulated the bacteria to 
oeprace the oil faster and began making @ dra- 
matic difference in the appearance of the rocks 
in only two te three weeks.” 

He turns some rocks over, and I see they are 
clean underneath, Only by digging about five 
inches into the shingle can I find evidence of 
the ofl that once conted the entire beach. Sand 
fleas leap about my hand as I cig 

“We are still learning how deep the bacte- 
rial activity may go,’ Costa says. “We believe 
it may extend as deep as 12 mches in some 
arenas. What the bacteria leave behind are the 
asphalt hydrocarbons. They are unsightly, 
but they aren't toxic.” 

(ine of the project’s ormmmators was Dr 
Hap Pritchard, chiefof EPA's Microbial bcal- 
ogy and Biotechnology Branch at Gulf Breeze, 
Flonda. When the 4p0ll occurred, he wis 
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mans abilits But are they within 
mins ability to prevent? 

Congress has attempted to answer (hal 
question with stringent 


elaborate Inspection and control ol 


legisiation requiring 
tunker 
operations andcrew training. Phe oil incdustrs 
has proposed a 250-million-dollar program to 
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five coastal response centers, each 
equipped to deal with aspill of R.4 million gal 
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returns to Valdez in the form of thousands 
of bags of oily cleanup debris: Clean-burnina 
hospital incineralors promessed {his batch, which 
required about six months: Recovered of was 
recycled, and 50,000 tons. of additional oll- 


soaked maternal were shipped to an Oregon 
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In June olly water bores up from contarmi- 
nated sediment to filla hole dug ona Block 
land shoreline previously ireated by Exxon 
The company disbanded iis Cleanup army in 
mid-September pending ihe airival of wires 
Storms, which some experts believe will become 


natural allies by continuing to. remove the on 


Meanwhiie, ine and snow may keep this Alaska 


tragedy out of sight, but not out of ming 











IGHTY YEARS AGO.a committee of the Board of Managers of the National Geographic 
Society examined Comdr. Robert F, Peury’s claim to have reached the North Pole 
on April 6, 1909, and found no reason to déubt him. 

This judement was confirmed by a committee of the U.S. House of Representatives in 
1911. Nevertheless, ac Rear Adm. Thomas D, Davies remarks in the following article, 
Peary’s claim wis “engulfed in controversy.” This was largely dueto the competing claim 

_ of Dr. Frederick Cook, who told the world he had reached the Pole a full year earlier. Over 
the decades Peary was given the laurel, but critics persisted in raising questions about his 
navigation and the distances he claitned, 

The question still continues to grip the popular 
imagination, By and large, controversy is good for 
exploration, because it generates new effort to find the 
truth and stimulates young explorers to find new 
answers to old questions. The world needs young 
explorers in every field. But beyond healthy contro- 
versy lies darker and more dubious ground. The Soci- 
ely felt that a “docudruma” broadcast on national tele- 
vision six years ago reached that ground with the 
portrayal of an innocent Cook being victimized and 
deprived of his rightful claim by a malevolent Peary. 

For many veors the Peary polar diary had been 
sequestered in the National Archives, with access to it 
restricted. Now the Peary family agreed to release it. 
The Geographic commissioned Arctic explorer and au- 
: thor Wally Herbert to examine the cinry) he conclided 

ete tele in the September 1988 icsue that Peary had missed the 
Pole in. part because wind-driven ice carried him west. 

Saving that ls one thing, but calling Peary a fraud is another. That is what the Wus/ing- 
ton Post reported in front-pare headlines a year ago. The charge was made by Baltimore 
astronomer Dennis Rawlins, based on his analysis of an undated document found in the 
archives that he presumed to be observations Peary made at the Pole in 1909. Rawlins con- 
cluded that Peary was 105 natitical miles from the Pole and knew tt. 

We asked the Navigation Foundation, a Maryland-based group devoted to preserving 
the art of navigation, to examine the Rawlins analysis; it quickly discovered that what 
Rawlins took to be calculations for compass variation were in fect the serial numbers on 
Poury’s chronometer watches! 

It seemed time to try to put on end toa controversy that was clearly moving away from 
fruitful debate. We asked the Foundation to undertake a comprehensive study of all the 
evidence regarding the Peary claim and draw a warranted conclusion, let the chips tull 
where they may. ‘This the Foundation has done. Its work seems to me unimpeachable. 
Unless something better comes along, [consider this the end of a historic controversy: and 
the confirmation of due ustice to a great explorer, 
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Vanishing-potnt of a long-standing 
_sentroversy seems at hand with the 
Navigation Poundation’s close-ninge 
photogrammetric analysis of Robert 
E. Peary'’s photographsa—one piece 
of evidence, among miny presertcal, 
that places him at the North Pole on 
April 6-7, 1909, “within the limits 

of his instruments.” 
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THOMAS D. DAVIES 
Rear Admiral, USN (Ret. ) 


PRESIDENT, THE NAVIGATION 


FOUNDATION, HOCKVILLE, MARYLAND 





An explorer’s word was 

sufficient in the late Vic- 

forian era, but in 1809 the 
ond Dr. Frederick Cook 
attained the Pole required 
edch to submit additional 
evidence, including Peary's 
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FTER 12 MONTHS of what we believe to be the most 
exhaustive examination of documents relating to the 
Peary polar expedition of 1909 ever undertaken, the 
Navigation Foundation has concluded that then Comdr. 
Robert E. Peary and his companion Matthew Henson, 
along with the Smith Sound Eskimos Ootah, Egingwah, Seegloo, 
and Ooqueah, reached the near vicinity of the North Pole on April 6, 
1909. Peary’s observations of the sun during a 30-hour period in and 
around his final camp, named Camp Jesup, showed that within the 
probable error of his navigation instru- 
ments (about five miles), the party had 
| reached the Pole, as Peary, Henson, 
and the Eskimos all maintained for 
the rest of their lives. 
On the way to our conclusion, my 
® colleagues at the Foundation and I 
| have combed through 225 cubic feet of 
papers in the Peary collection at the 
National Archives and reviewed rele- 
vant papers of Peary’s and other 
expedition members in the collection= 
of the American Geographical Soci- 
ety, the National Geographic Soci- 
ety, the Explorers Club in New 
York, the Peary-MacMillan Arctic 
| Studies Center at Bowdoin College, 
® ancl many other institutions, 
From his own correspondence 
| and papers from his Arctic jour- 
| neys, we determined that Peary’s 
method of navigation was by com- 
pass corrected by noon observa- 
tions of the sun—a method 
| appropriate to polar latitudes, 
§ Then, in addition to scrutinizing 
Peary’s North Pole observations, 
owe also ¢xamined the observa- 
® tions of expedition members Pro- 
® fessor Ross Marvin of Cornell 
~ and Newfouncdlander Capt. 


Robert Bartlett of the Roosevelt, 
which provided independent checks on direction and distance covered 


wp to latitude 87°45", where the final dash to the Pole commenced. 
With the cooperation of the United States Navy we compared the 
Ocenmn-depth soundings recorded by the expedition with modern pro- 
files of the Arctic Ocean Moor and found that these support Peary’s 
account of his entire trek to the Pole and, incidentally, rule out the 
westerly displacement of Peary's track and thus the location of 
Camp Jesup suggested by British author and explorer Wally Herbert 
in NATIONAL GEOGRAPHIC (September 1988). We also examined 
patterns of ice drift in the Arctic Ocean and the expedition members’ 
accounts and concluded that the initial drift westward noted by 
Herbert was offset by a-subsequent rapid eastward movement of 
the ice that he apparently overlooked. 


Finally, and most convincingly, we applied modem methods of 


New Aitdence Places Peary at the Poe 


tlose-range photogrammetry toa number of photographs that Pean 
identified as taken around Camp Jesup and determined that the post- 
tion of the photographer was essentially where Peary 's final celestial 
observations showed unt to be, We also applied this technique to a 
photograph made by Peary on his 190) “farthest north’ expedition 
ind, as a check on our methodology, toa photograph of the Will 
SEE! pc Las expectition taken at the Pole May 1986 

Although several institutions in Europe and the Linihed) Strtes, 
including o committee of the ~ ha “ata concluded in tine 
vears following 1909 that Pei ry An hs team hac wncheedd rem hed the 
Pole, the subject was engulfed in controversy, continuing to this 
lay, due to the rival and now dis- 


' redited claim fri Tir 


Frederic! ie : . ‘SSSA oon ames comet 
Cook, The dispute engendered 
questions about Peary'’s method of 
naviration, based largely on a pre- 
sumed need for longitude observa 
Lions, and about the distances he 
claimer] to have travelecl on the 
final dash. We found that remark 
ably litte new information had 
been Introduced into the record by 
a succession of critical books and 
articles tn the nearhy seven deraces 
since Peary s death, Thus we first 
acliressed the issues of navigation 
and chistance 

We have determine that Pea- 


rvs method of navirntion by clear 





ree KOTHTLE COrmTmect cd by obseryva- 

tions, 85 be cescriberl it to the congressional committee, was appro Interest in the ancient 
priate and completely adequate for the polar region. It was, mm fact art af navigation writes 

the methed wed by Roald Amundsen in his successful trek to the the 500 members of the 
South Pole in 1911. Contrariwise, Robert F. Scott's navigator, on his "o"profit Foundation for 
the Promotion of the Art 
of Navigation. Board 
members Capt. Terry FP. 
Carney, bt Comdr. john 
Af. Luvikx, G. Dale Dunlap, 
from conventional lower latitude techniques is the greatly diminished = and Foundation presidertt 
size of each degree of Jongitude. At 135 miles from the North Pole, Davies headed the tusk 
where 4 aptain Barttett turned back in. 1009 after taking his last force that spent a year 
observation, degrees of longitude are within 2.4 nawutieal miles of one Bnorniiny the North Pole 
another, in contrast to 60 miles at the Rquator; thereafter they grow claim, Shown here at the 
even closer together, until they merge completely at the Pole. This National Archives in 
Weshington, D.C., they 
examined each of the 
pipers in the 225-cubic- 
foot Peary collection. 


loomed South Pole expedition, wasted precious time stru ging 
with the reduction of complex conventional but nonessential jon 
tude sirhts 

The peculiar condition 
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phenomenon makes longitude sights, especially as one draws closer 
to the Pole, @3s: ritavalls oseless 

Our research uncovered sufficient celestial sights made by Peary im 
Arctic regions in the 1890s and the early 1900s to convince us that he 


was a highly competent navigator and surveyor, which 15 not sur i ean 

Orsineg S1Veqgi i113 lortaal t Tanne was wi 1% i FNnFiINneer nicl his earher 

experience in surveying a proposed Nicaragua canal route, aswell as 

that with the U. 5. Coast and Geodetic Survey. His location by celes: 4s EXPLORER cable 1! 
tial observation of the farthest north point on the const of Greenland, ae care: ba ooh of 
utilizing his surves pans ¢ techniques. was checked with mocker equip- ne tation 7 | i. MnleT 


ment by scientist Robert L. Lillestrand in 1969 and found to be more He December 
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Sounding a frigid sem, 
Peary’s expedition carrica 
6,000 feet of steel pion 
wire wound on each of two 
wooden spools mourited ort 
were made (facing page! 
between Cape Columbia 
and the Pole. 
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accurate than most existing maps. It defies all reason to suggest thal 
Peary (whom even Herbert describes as “the most experienced polar 
explorer.of his day”) was unable to find his way due north when the 
need arse. 

From his 1909 base at Cape Columbia, the latitude anc longitude 
of which was known, Peary’s plan as conceived and executed was 
to head due north wntil his estimated mileage, corrected by obser- 
wations for latitude, indicated that he should have reached the Pole: 
He would then takea series of sun sights to locate the Pole from 
that position and make whatever final excursion was necessary to 
assure that he had indeed “nailed” the location and thereby attained 
his goal. 

His method called for finding the direction of the Pole from the sun 
ns often os feasible. By always heading straight for the Pole itself, 
however he had been diverted, he compensated as he went along for 
the effect: of ice drift, changing magn¢ttic variation, and detours to 
the east or west due to open water leads and unsurmountable high 
pressure riders. His was a zigzag course with his heading intermit- 
tently corrected to true north, not a becline up a given meridian. 

Peary's compass always pointed to the magnetic pole and not true 
north, However, he was able to set his compass course by the sun, 
which, when visible on the trip north, lay exactly due south at 
“local apparent noon,” the moment when the sun reaches tte highest 
altitude above the horizon. To make an ohservation tor apparent 
noon, asextant 5 used to measure the angle between the sun and the 
horizon. Since the frozen Arctic Ocean with its ice ridges does not 
provide a clean horizon, an instrument called an artificial horizon—a 
small wooden pan covered with glass and filled with liquid mercury 
js used with the sextant. The mercury acts as a perfectly level mir- 
ror, anc the sextant measures the angle between the sun and its 
reflected image. 

Marvin or Bartlett (and finally Peary) would stretch out behind 
the pan and train his sextant on the image of the sun in the mercury; 
what he saw were the two images of the sun, which would very slow- 
ly approach each other as the sun rose. He would watch, over the 
course of 10 to 15 minutes, forthe sun to reach culmination, its high- 
est point or “local noon,” at which moment the two Images would 
stop approaching and start to recede. The direction of the sun was 
then due south, and, of necessity, the observer would have been 
looking- back along the northbound trail. Any significant deviation 
from that trail would be immediately apparent. The reverse direction 
was due north, In truth, after taking his sight, all be harl to do was 
stand upand turn arqund; his shadow would point true north. 

North of about 8% degrees, however, the rising and setting of the 
sun is too slight to provide accurate direction by this method. Thus 
Peary relied on dead reckoning rather than additional sights for his 
last five marches. 

When taking asun sight, the observer would note the time of the 
culmination on his watch, and it is important to note that the time 
indicated by the watch did not have te be the “correct” time. Mbuch 
haa been made of the fact that the Xoesetelt’s chronometers were fast 
when Peary set his watches from them upon departing for the Pale. 
We have cetermined that the most probable error of the watches was 
less than one minute, but whatever the error was, it did not matter, 
since the time of the sun's maximum altitude determined the time of 
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The Foundation plotted eight of Peary's soundings 
ona digital terrain model. They indicate the 
expedition crossed over a southern. leg of the. -— = : 
Lomonosov Ridge, and the last two soundings fi " 
straddle the ridge farther north. fo = 

The red oreos reflect the contour of the F 
seofioor aman error factor of phis or mints _—— 
a 15-mile rodius around each sounding, = 
except the farthest north, which — 

The 567-meter sounding indicates } fa —— 
that the Peary expedition was Ss) eae 
about 20 miles east of the track / i gj art 
theorized by British wuthor Sha ie) Late 
Wally Herbert. Peary's lost =’) | Je} i} 



























reinforces his own estimate j } a 
of his position very close 
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New Evidence Places Peary at the Pole 4G 


Tools of the trade for an 
Arctic explorer in- 1909 ore 
inthe Peary collection a 
the National Archives 
(below )—his chronmometer- 
tvpe watches, lower left; an 
artificial horizon (a pan 
filled with mercury, neces- 
sory where ice ridges block 
a clean horizon), upper left; 








a bottle of mercury for we 
in the horizon; ane his 
sextant witht €vepleces, 

Peary's grandson, Ed- 
ward Stafford, preserves 
his compidss (above), a 
primary navigational in- 
strument that he double- 
cheched at local noon by 
observations of The sir 
(ficine page), 
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local noon. Whatever his watch read when the maximum altitude 
WHS ACniVed Was regarded as local noon on subsequent days when 
noon shits were not taken, but direction of the noon sun wis Used 
whenever it was visible. We are persuaded that Peary's system ol 
navigation was adequate to eet him to the near Vicinity of the Pole 
without taking longituce observations along the way. 

The question then becomes, could Peary have covered the distance 
to the Pole and back tn the time be bad to do it? His critics have 
scotied at the clistances he claims to have traveled on the final leg to 
the Pole with Henson and the Eskimos as his sole companions, It fol 
lows inexorably that they also label as “faked” the senes of celestial 
observations that undeniably 
show him to be tm the immediate 
vicinity of the Pole 

We minutely examined those 
srchts for mistakes (hata faker 
would be likely lo make, and we 
could find no reasen bo beheve 
that thev are not genuine, as 
determined 6V the National Cred 
praphic Society s experts in 1909 
Among other things, the pattern 
of “random scatter,” the finger 
orint of the field observer, is com 
pletely consistent with other 
dents Peary made on previcus 
expechitions 

4c if the chet rs in Conlro 
¥Ersy, We spt ify them, as Pear 
oid, as nautical mites “mace 


U mies (ee lueling Lhe 


good. The polar party covered about 27 
excursions at the Pole) round-trip from $ a.m, April 2, when thes 
departed from (Camp Bartlett (whert the captain turned hack), lo 40 
minutes after midnight on April 10, when they returner! to the same 
Camp alter spending 60 hours in the vicinity of the Pole 

Peary covered the distance to the Pole in five marches averaging 
about 27 miles per march, at an average speed of about 2.5 miles an 
hour. In 1986 Will Steger covered virtually the same distance-at the 
Sane speed and expressed the opinion that Peary's claims were not 
unreasonable 

Feary 's return trip, from 4 pom. en April 7 to 12:30 a.m. on April 
10, 15 more frequently the basis of skepticism. This trek was made in 
three forced marches of about 45 miles per march, following the par- 
b's Old trail and using previously built igloos, totaling about 48 
hours of sledging at an average speed of about 2.8 miles an hour, 
with nine hours of stops for food-and rest. Peary's rapid progress on 
the return trip was attributable more to the duration ol his extended 
marches than to the small inerease in spect 

Both factors are understandable when one considers that every 
hour of delay increased the party's chance that their southward 
travel would be hindered by winds that would obliterate the trail of 
open leads that could be slow to freeze over with the onset of warmer 
weather, leaving them to face starvation on the tice, Few explorers 
have been so motivated to drive themselves and their teams to the 


bounds of their endurance 
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We examined the distances and speed of a number of sled travelers 
in the Arctic, mcluding Peary himself on his earlier expeditions, and 
found that his 1909 figures are entirely credible. Dogs and sleds with 
lar less skillful drivers than Matthew Henson and Peary's Eskimos 
have often maintained or exceeded these claimed speeds over much 
longer distances. For example, Gunnar Isachsen, captain of the 
From under the Norwegian explorer Otto Sverdrop—who concedes 
the superiority of the Smith Sound Eskimos and their dogs, which he 
did not have wrote in the Geographical Review in January 1929: 
“On our sledging trips we were not content with marches under 15 
miles, We often mace 20 to 30 miles, and marches of over 30) miles 
were not rare. Several times we 
even made marches of over 70 
miles, lf we could make such long 
marches over ite which may be 
supposed to have been about the 
same kind as the ice on the moat 
difficult part of Peary'’s journey, 
then even longer ones may be mace 
on better ice sich as that which 
Peary met on his journey to the 
Pole in 1909 to the north of the 
"Big Lead.” It is my opinion that 
marches of the teneth of Peary'son 
his North Pole expedition of 1909 
are possible not only for parts of his 
trip but for the entire journey.” 

In addition to Steger, many 
other explorers with sledging 
experience have found Peary’s 
spceds credible. Two experiencect 
sledgers, Lord Shackleton (explor- 
er Sir Ernest Shackleton's son) 
and geologist-glaciologist (eof- 
frey Hattersley-Smith, who note 
that they traveled extensively by 
dog team in north Greenland anc 
Ellesmere Island in the 1930s, 
'$0s, and ‘60s, responded to the 
recent controversy with a letter to 
the Times of London. 

] quete from the letter: “Tt was 
clear from our conversations with 
the Greenlander Odagq [Optah], 
the last survivor of the polar party, 
that Peary found very good travel 
conditions on the last stretch to the 
North Pole. We have ourselves 
travelled up to 7O statute miles 
‘between sleeps, admittedly on very good surfaces, 50 Peary’s 
distances, allowing for deviations of route, were by no means 
extraordinary.” 

Speed m sledging 16 cdetermmed by a number of vanables—the 
abtlity and determination of drivers, the strength of dogs, the config- 
uration and weight of sledges, and, of course, ice conditions. Peary's 
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Using his artificial horizon, 
Peary looked through an 
evepiece ot a sum innage ana 
ite reflection. Ten to fifteen 
minutes of observation 
would show the sin rising 
to its senith, apparent 
noon, Wher it Loy due 
senth. At local moon tn 





clear weather Pearv's 
shadow pointed due north, 
In cloudy weather, fre cotlal 
find due north by his cor- 
rected compass reading. 
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HADOWS are: clues i 
technique—called plate 
grammetric reetifica- 

tion —bo find the sun's 
elevation when photographs: 
The elevation can te deter- 
mined by Correcting for per- 
spective. The Guct that nearer 
things seem larger anc farther 
things smaller, even thoweh 
both may be the same size, un- 
derlies the principle of perspec- 
tive Ina drawing of three men 
of the same height standing in 
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wline, the neanest will appear 
largest and cast the longest 
shadow (top right), 

An artist determines the 
proper proportion of objects in 
a painting by drawing lines 
from the outside evi ges of -— 
objects—a table, a perso 
back to vanishing points, 
which define the horizon. Ob- 
jects of the same site placed so 
their outside edges are within 
at converging lines are said to 

be “in perspective.” ‘Think of 
ruilronel tracks that vanish to 

This only happens if the 
tracks are on lewel ground. 








hil will converge townrd a 
vanishing point, belaw the tie 
rivon. This t¢ also characteris- 
tit of vanishing points defined 
by connecting sunlit objects 
with their shadows in phote- 


ul tracks that ron derwn- 





meee’) Pewee peeks tn 


and Peary’s photograph near 


Camp Jesup lustrate this 


principle. The vanishing point 
(VP), found by drawing lines 
(orange) from the object to the 
shadow it casts, is below the 
horizon and outside the frame 
of the photograph, 

Ii next must be ascertamed 








how far the camera was tilted 
up or down. An exact center 
point is found by drawing 

nals from the corners 
of a complete negative or bon- 
tact print, A line (X) drawn 
through that point parallel to 
the actual horizen provides the 
hasis for finding the canverh 
tilt, Thus were the vanishing 
paint, horizon, and camera 
axis determined for Peary's 
“pinnacle: picture,” which 
he Look near Camp Jesup 





(left and-dingrams at bottom), 
Next the focal length of the 
lens must be known to fine 
the angle between the sun ond 
the cumera xis, and between 
the sun and horizon, With the 
help of the Fastrnan Kodak 
Company, the Foundation 
determined that Peary used a 
Number 4 Folding Kodak with 
a focal length of 6:74 toches. 
The rest is mathematic 
Five equations determine the 
relationships between these 


angles and fix a Gnal angle for 
the sun, For this photograph 
the anele of elevation of the 
sun is 6.8 devrees. The 1909 
Aictical Almanec gives the 
elevation of the sun near the 
Pole om April 7, 1909, at 6.7 
degrees. The average of five 
photographs indicates that 
Peary wos close to his asserted 
position, The Foundation’s 
conclusion: “The pictures 
were taken in the very close 
vicinity of the Pole.” 





er eet 


Peary could mot hive 
known he was recording 
proof af his position when 
he made this photegraph 
about 18:00 hours local 
time on April’?, L909, of 
expedition members mak- 
Wig (heir tist sounding near 
the Pole. Photogrammetric 
andhysis bese on the posi- 
Horns of the center target, 
horizon line, and vanishing 
point confirms tat 
Peary wos very close 
to his claimed position 
about five miles south 
of Camp Jesup, 
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Eskimo drivers were unsurpassed: Ootah's sledging skills had made 
Mintt Henson 





him a legend in his own time among his people, anc 
after long years in the Arctic had become almost his equal. The 
Smith Sound dogs were conceded to be superior to those of other 
Eakimo tribes. Peary's 40 dogs for the final dash were the pick of 133 
that had started the trek antl were we 
for the final assault. 

Other than Pearv’s own description we cannot know what ice 
conditions were at the time, but we do know that Steger reported a 
smoothing of the ice and the presence of a frozen north-south lea 
that provided an improved surface for sledge travel mm the near 





| fec ancl rested in readiness 





vicinity of the Pole. Ralph Plaisted’s colleague, Col. Gerry Pitz, 
navigator on their successful snowmobile assault in 1968, sinnlarty 
reported that for the last two weeks before reaching the Pole travel 





was “practically unrestricted In many cases the lead direction 
was north, affording us the luxury of effortless travel.” 

Measurements of the ocean depth (soundings) taken by Peary on 
the trek from Cape Columbia to the Pole contribute significantly a 
the much debated question of where his track lay. These data were 
no help ito Peary tn proving his case in 1909, since a profile of the 
Arctic Oeoan tn the vicinity of the 70th merician did not then éxist. 
Now of course it does, The Defense Mapping Agency mode available 
to the Foundation a-number of relevant bottom depths obtained by 
U.S. submarines operating under the Arctic ice, and these were 
usec! bo refine a recent chart of the wares issued by the Office of 
Naval Research 

A computer-genérated model based on these data show that if 
Peary’'s track was close to the 70th meridian, be would have twice 
crassed over a major feature of the ocean bottom, the Lomonosov 
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Bidee, during the tek to the Pole. Sure enouch, o series of deep 
challow-deep soundings by Marvin indicates that the party passed 
over a southern leg of the ndge. A sounding mace by Hertiett at 

a7 615) north indicates that he was over the canyon just west of the 


ridie, and Peary's sounding at #9° 55° showed that he hal by thu 
pot crossed the ridge again. Phus- he was on or yery close to the 
track he describes in The North Pele. ln any event, be could not 
have been on the track described in NATIONAL GEOGRAPHIC by He 
bert: Marvin's soundings could only bave been mace some 20 miles 
to the emst of Herbert's sugested track. Moreover, Peary’s own 


sounding of 2,744 meters without reaching bottom, made at about 
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five miles from his Pole camp, Camp Jesup, rules out at least one of 
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Herbert's three suggested locations for Camp Jesup 
Herbert’ 


drift of the ice just north of Cape Columbia of about 20 miles m the 


e Conjecture a to Peary's track i based on 4 westward 


first three d 


vs, Coused by easterly winds: Fe asserts that from the 
ouiset of the polar assaull Peary was always to the west of where he 
thoueht he was because be had failed to take this phenomenon int 
iccount. However, Herbert overlooked the fact that alter returning 


to the land base for supplies during this period, Marvin and fellow 


expedition member Greorre Hon 

noted by Peary) were moving the ice north of the shore jead rapidl, 
back eastward. To their surprise the outbound trail, which earher 

had been driven [5 miles west of Cape Columbia, hac drtted back 
nearly to its original position, We have thus concluded that during 
the entire northward trip, Peary would have expenenced only a 








slight westwird dnit duc to the net effect of wind, Moreover, motl- 


ern data on prevailing ocean currents show that he would have expe. 





rence a shieht eqheeard ive movement 4s he wot closer to the Poli 


Vew Findence Places Peary at the Pol 





up recorded that westerly wines (also 


Triumph at the Pole in 
1986 wis photographed lry 
National Geographic wssis- 
font director of photogra- 
phy Kent Reobersteen on 
May o, as members of Wil 
Steper’s expedition ririse 
Cetr anne tn victory. A sat- 
elite fired their position a 


few hundred yards from) 


north. Photogrammetric 
ondbsts by the Foundation 
confirmed that position 
Within five nmtiles. 
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Another disputed claim of Peary's, that tn 
1906 he hod traveled farther north than ary 
other mon, was confirmed as a result of the 
photogrammetric analysis of a photograph he 
Tune at his “farthest north.” The Poundiation's 
exordination plices Peary very close to the 

BP? O08 he claimed, 
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Bands of propabte position 
bused on 

andglysis bracket the Pole. 
The Foundation deter- 
were taken 0S hours apart. 
Since the sun's direction 
changed, intersecting bonds 
of position could be plotted. 
The pictures hod te hove 
been taken within the 
shaded intersection area. 
Thus, the Foundation 
conclhides, Peary wits as 
close to the Pole as his 
Sights showed, 
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The net effect of ice drift that would be predicted from these two 
causes is neglizible. 

Our final and most conchisive examination was of the photographs 
taken by Peary near Camp Jesup. Since an inadequate attempt by 
merchant captain Thomas Hall in Ded Peary Reach the Pole? (1917), 
there seems to have been no real analysis of Peary’s photographs; 
accordingly our efforts represent new evidence, Techniques of photo- 
graphic analysis that were pioneered during World War 0 developed 
into a fine craft during the Cold War years of satellite observation. 
Onetechnique, called photogrammetric rectification, can produce 
the angie of the elevation of the sun from the shadows in pictures. 
This angle can be compared with 
the sun angle calculated from the 
Neutical Almanac to confirm a spe- 
cific location and time: 

Certain prerequisites must be 
met. There must be shadows that 
besin and.end within the frame of 
an uncropped negative, there must 
be & horizon ‘to determine the orien- 
tation of the camera; and the focal 
length of the camera must be 
known. Thus not every photograph 
can be 50 analyzed. 

Establishing the focal length 
* posed an initial problem because the 
only Peary camera we found was the 
1906 camera at the National Geo- 
graphic Society. With the help of the 
International Museum of Photogra- 
phy in Rochester, New York, how- 
ever, we determined the focal length 
of the type of camera Peary was 
using in 1909, 

The technique is one based on 
simple perspective, Imaginary lines 
drawn through each object and the 
end of its shadow would be, in the real world, parallel to the sun's 
rays. Such lines drawn on a two-dimensional picture converge at a 
vanishing point (oftenoutside the picture). This vanishing point is 
also the point at which a ray of sunlight through the camera would 
cast a shadow of the camera. Thus the vanishing point defines the 
angle of the sun's rays relative to the optical axis of the camera— 
which may be pointing up or down, as shown by the location of the 
horizon, The mathematical method used to fix these relationships is 
apherical tigonametry, much like that used in the reduction of a 
navigation sight. The Nautical Almanac gives the declination of 
the sun at the Pole for the date, and the time (taken from Peary's 
account or other sources) tells which meridian the sun is on. The alti- 
turke of the sun measured from the photograph was used to establish 
a rough “Tine of position,” 

We were able to analyze several pictures in the vicinity of Camp 
Jesup and conclurer that Peary was probably within four or five 
miles of his reported position, and certainly no more than 15 miles 
away. Since we had the 1906 camera, ancl since the 1906 “farthest 
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| Fourtdation raieary 
/ of Peary’s route. 
i 


) One degree of fatitiicte 
act equal 60) navstecal rretles 


Big Lead Camps : 


Cape Sheridan, 
Roosevelt anchorage 
winter 1905-/908. 


908-1909 





New Evidence Places Peary at the Pole 


Always north 
until the goal 
was reached 


Combining the evidence of 
ice Movement, soundings, 
noon sightings, aad photo- 
grommetric rectification, 
the Foundation was able to 
reconstruct @ route for the 
expedition, which places it 
“essentially at the Pole” on 
April Gand 7, 1909. The 
mowenient of ice that car- 
leaving Cope Columbia 
reversed as Ross Marvin 
and George Borup returned 
for supplies, and put the 
70th meridian, The foce- 
tions of the soundings car- 
respond fo estimates of 
position made by the party. 
Marvin's and Hab Hart- 
lett’s noon sights give loti- 
tudes as they journeyed 
north. The trick assumes 
that the party headed due 
north after coach sun sight, 
The early going was slow, 
Particularly after the purty 
wis delayed by open water 
from the Sth to the Lith of 
Aforch, but after passing 
the southern dogleg of the 
Lomonosov Ridge, the 

and north of 88" the surfice 
permitted higher speeds, far 


The Foundation unari- 
rabies his tifelong goal of 
attaining the North Pole. 
Tt expressed the hope that 
its report marks the end 
of a historic controversy. 
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The U, S. flag whips:above 
Peary’s igloo at Camp 
Jesup (facing page), his 
North Pole cams. 









eer’ 
aeptilienlegrcad it 
and 7—was provided to 
the Notional Geographic 
Society and later to the 
Critics have contended the 
observations could have 
been faked, but the Foun- 
dation has compared them 
with many other Peary 
observations and considers 
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"The full report o aveilobi¢ for 
$15 from the Navigation 
Foundation, Bex 1126, 
Rockuille, Maryland 20470 
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north” location hasalso been questioned, we applied the rectification 
technique to Peary's photograph taken at noon on April 21, 1906, on 
his misfortune-plagued expedition. Though many critics maintain 
that he faked his speed and distances to surpass the record estal- 
lished by the Italian Cagni, we found that he was at lest as far north 
as the 87° 06° latitude that he claimed, and perhaps a little farther. 

With these technical proofs of Penry’s account, what are we to 
make-of the anecdotal evidence his critics use against him—the lack 
of a destination on the cover of his 1909 diary, the blank pages for 
the return trip, the unattached page on which he noted “the Pole at 
last!!!" his diffident attitude toward Henson at the Pole and later, 
anc his delay in claiming success after reaching the Roosevelt. These 
are not matters that a foundation such 95 ours is designed to exam- 

ine, belonging to historians or psychologists rather than 

navigators: But having delved so deeply into the Peary 
archives; we can haxyard a few speculations of our own. 
For example, Peary's answer to the congressional com- 
mittee that he was too busy to fill in his diary on certain 
dates seems credible, He was certainly busy during the 30 
hours spent at the Pole—during which he made two excur- 
sions totaling 36 miles to make certain that be had nailed 
down its location— andl afterward, driven by the need to sur- 
vive, hastening back to his base as quickly as humanly pos- 
sible, Keeping a complete diary must sometimes be secondary 
lo survival, 

The incomplete cover is typical of virtually every journal 
of Peary’s in the archives. We must remember that the diary 
was never intended for public inspection but us an aid in preparing 
books and articles. We surmise that Peary made the entry on the 
loose page from asecond notebook that he carned on the trip and 
used on several occasions to write notes to other members of his 
party: It seems to us that had Peary faked the diary as his detractors 
suggest, he would not have invited suspicion by leaving pages 
empty, nor would he have scrawled his dramatic announcement on a 
loose insert. 

Peary’s coolness toward Henson may have resulted from resent- 
ment that his assistant and two Eskimos actually reached the loca- 
tion of Camp Jesup abead of him and that Henson had suggested 
that he was “the first man to sit on top of the world,” In any event, 
in his many conflicting accounts of his journey, Henson never once 
questioned that he and Peary had reached the Pole. 

Contrary to what some critics have stated or implied, Peary fet 
expedition members know upon his return to the Roosevelt that his 
assiult on the Pole had met with success: Troe, he was afterward 
withdrawn and despondent, but this may have been due to his gnef 
over the death of the dedicated young Professor Marvin on the lat- 
ter’s trek back to the ship with two Eskimo companions, or it just 
may be that the man was physically and emotionally exhausted. 

In the lizht of all the data we have assimilated and analyzed, the 
board members of the Navigation Foundation have unanimously 
agreed that Peary realized his lifelong goal by attaining the North 
Pole on the last of his many expeditions.* We found no evidence to 
the contrary, And, ona personal note, we cannot but hope that 
this marks the end of along process of vilification of a courageous 
American explorer: ‘a 
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By JON THOMPSON 
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Preparitig to break ranks, the Estonian delegation to the Supreme 
Soviet confers in the Kremlin in 1988 before voting against new 
measures for suppressing popular demonstrations. Seizing upon 
Mikhail Gorbachev’s new policy of glasnost, or openness, national 
groups from the Baltic to the Caspian are finding the voice to 
challenge Russian hegemony, even in that citadel of Russian power, 
the Kremlin itself. 

Photographs by CARY WOLINSKY swocx. sostox 








Byzantine double-headed eagies of imperial 
Russia once roge. The Kremiin is ablaze in 
Bae Saeeren eennn erase 1917 
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YMBOL OF SOVIET POWER since the 1917 Revolution, the ancient fortress known #5 the 
Kremlin (derived from &reml, Russian for citudell has been the touchstone of Russian 
histery for more than 400 years. For the previows bwe centuries the Muscovite princes 

who resided here had relentlessly increased their domom and power at the expense of their 

neighbors, By 1547, when Ivan IV (the Terrible) had himself crowned first “Tsar of all the 

Russias,” Muscovy had emerged as a European power, whose territory would soon stretch 

from Ukraine to the Urals, Until Peter the Great moved! the capital ta St Petersburg, now 

Leningrnd, in 1712, the Kremlin was a bustling community, filled with the homes of 

aristocrats and the workshops of artisans. For the last two centuries of the monarchy it 
functioned as the spiritual center of the Russian state. Though its magnificent Orthodox 

churches became museums after the Bolsheviks overrin its ramparts, the Kremlin, a nerve 
center for world communism, continued to exert a charismatic influence over believers 





Kuch remains of tho 54. Chornch of tha 46. Oval Hall 

ornate Kremlin cocrplee Twelve Apontien” 45. Cannon from 

built onder fear Mil 40. Patriacch’s Palace” Napoleon's arrrihes 
ithe Greati, Inchading i, Church of the 80. Tamb of the 
nections of the 7,.300- DreproalElow ie Unknown Soldier” 
foot-long brick wall the Robe” ss 

and the 20 towers, 42. Terem Churches Denotes public areas 
Four of tha churches a3. Terem Palace 

surrounding Cathedral 44. Sotret-‘Gardean 

Square are among the 45. Church of the 

oldest structures in Ralaing of Lararui 

the Kremlin, with the 46, Palace of Amioements 





Assumption Cathedral 47. Sverdiavy Hall 


dating from jaro 


|, Savier Tawar 

2: Senate Tower 

2 St. Nicholas Tower 

a. Comer Areenal Tower 

Middle Arsenal Tower 

Trinity Tower 

Trinity Bridge” 

Kutafla Tower” 

Commandant Tawer 

Armory Tower 

lL. Berevitekeia Tower 

(2. Water-purmping Tower 

I. Annunchation Tower 

ia, Secret Tower 

iS. Firat Marealess Tower 

16. Second Narveless Tower 

i7. Poter Tower 

(6: Baklemisheay Tower 

io, See. Constantine and 
Helen Tower 

20. Aleem Tevet 

3. Little Tsar Tower 

22. Kremiin wall 

aa. Secret Garden” 

34. Statue of Lensn* 

25. lvanovskaia Square” 

26. Taar Bell” 

27. Archangel 
Cathedral 

28. Iwan the Grent Bell 
Tower® 

20: Belfry 

30, Filaret Annes” 

3|. fearCannen” 

33. Adtunciation 
Cathedral’ 

13. Cathedral Square” 

34. St George Hall 

35; Meeting Hall of the 
Suprame Soviet 

36: St. Viadamer Hall 

37. Palace of Facets 

38. Astumptlon Cathedral’ 
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Palace of 
Congresses” 





Council of Ministers 
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mecieval citadel! surcmount- 
“Pay olden cdoames 
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eee at sat its battlements 
tirade th excitement ane 
oie nich provoked by the history and 


haunted symbolism of this my: 


a he 
tETIOLS DMIACE 
bored guards 


belongings 


the Autatin Tower cate 
elimi f mec anc mm’ 
Lien waved me inside like 


: fe } ! 
mone the thousanrls, 


ST WILE 
inv other towrnst 
Soviet and foreign 
iTidge over the 
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Piother of the Soviet state, Vladimir 

[hich Lenin lived in the Kremlin for five 
veins with his wife and sister. On display 
In hts preserved apartment, pictures 
show Lenin as a youngster with his fomily 
and after da crippling stroke before his 
deathin [924 


mnderground pipe), and entered through the 
Troitskaia ("Tr 


Wi wwler 


mits \ Tow: with Its Massive 
Onis 

A convoy of military trucks 
ite the Ar 
in the Kremlin complex 
it the entrance I could : 
WHCTE YOUNT guards poose-stepped with a 


Be concentration on their faces, 


Swept past 





cenal, one of the lareest buildings 
In STM of L OC Peep 
ee into the court, irc, 
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se for their stint at Lenin's tomb 
in Red Square. Fa 


Of tourist: were admiring a huge 
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on. circles 
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enormous broken bell that ha: 
both described 
inthe world 
Past the ereal bell | turned ni 
tthedral Squary cluster thi 
atriarch 5 Palace. the [van the Great Belfry 
and Bell Tower, [van the (Gireat’s Palace of 
Facets, and the rats LASS mp 
tion, Annunciation Archangel) 
with the high clams of Rus 
form the nucleus of the 


ié where erly tsarc were 
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three cathe 
and redolent 
qn history, that 
mcent Kremlin 
married, crowned! 
and buried 
among the stones that Ivan the 
Great bacl raised mto great 
cathedrals, | imagined the 
weititna il 
Ivan, the Terrible, to Ana 


Sasin, Romanovna, dlter 
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Celebrated) for het 
ligence A 


iided men 


Heat nd inte 
TOC ress hor cil Whe 
in long silk caftans make 
their way into the packed 
Uspenskit (Assumption) 
“ara. CC Lhicker 
mcense fills the air. The 
Metropolitan of Mascou 
in his costly vestments 
service. Shouts 
of joy-erupt from the huge 
crowed, and prea bells 





tt he rurichles 


intone + [ 


ring 
out from the tower 
lenturues of invasion, 
ee had clapsed before such 
[n Ta 


Hatu Khai, 


oillage. nicl sie 


regal celebrations were possible nue 
| ai Lreneis 
advancing like a whirlwind at the head of a 
large Mongol army, had reached Moscow, an 
unimportant fortified town on a small hill 
vhere the Neglinnata River joins the Mosraw 
River. Che rude outpost was soon taken, and 
its ruler, Vigdimir lurevich 
Prince of Viadimir, wis ¢  atleeaa an 
The Mongol subjugatror 
iuSSian fst all the 


Rin S franctson, 


son of the Grand 
d killed 
}ot Russia, which 
Tatar Yoke, lasted 
Jow THOMPsonN, an English physician and ant 
’ uaa hice 4 special Interest in Rigasaian hister 
T he most recent of photographer CAR 
WOLINSEY 's many GEOGRAPHIC coverages was 
“Wool— Fabric of History,” in May 1988. 
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two centuries, During this time Moscow In 1480, during the reign of Iwan IT] (the 


underwent a phenomenal transformation to Great), Grand Prince of Moscow, a Mongol 
become the most powerful principality in amy encamped across the Ugra River with- 
Russia, though its houses were little more drew without attacking Moscow. Mongol 
than jog cabins and even its palaces and for- rule was over, [van's reputation was macic, 
tifications were made of wood, Moscow's and Moscow's permanence was assured. Ivan 


wooden houses were vulnerable to devastat- wanted impregnable fortifications incorponat- 
ine fires, which swept through the cityevery — ine.all the latest advances in military technol- 


20 vears of so, Only one chapel and the ogy anc an impressive citadel adorned with 
crypt of another church survive from the fine buildings to put his stronghold in the top 
Mongol period league of the world’s capitals. He set about 
rebuilding the Kremlin on @ grand scale, 
ET TRACES of the old Moscow are bringing architects; military engineers, and 
sometimes discovered —almost hydraulic experts from Italy 
always by accident. In the early The ancient triangular hilltop site (the 





1960s construction workers erecting Kremlin stands some 125 feet above the 
the new Palace of Congresses uncovered great Moscow River) was Slightly enlarged to ts 
logs that were identified as partofadefensive present 69 acres-and enclosed by a high, 
rampart built S00 years 
before, 

In May 1988, while pho- 
tographer ary Wolinsky 
and |] were working on this 
article inside the Kremlin, 
a workman digging a hole 
in the Moor of a basement 
canicen near the Krem- 
lin's Spasskaia (Savior) 
Tower Tound some strange 
black objects. He thought 
he hal disc yt red zl collec 
tion of tovs enclosed in a 
wooden box lined with 
birch bark, but the objects 
tured out to be a hoard of 
299 pieces of 1ath-century 
silver jewelry and otter 
objects (page 30) 

Tatvana Avdusina, curator of the archato- Lenin's niece, Olga Dmitriewno 
logical collections of the Kremlin's museums,  Ulvonova, says that “the people wanted 
is-convinced that the jewelry belonged to to see Lenin ashe was in life, so hts 
Batu Khan's victim, Viacimir lurevich him: “ie and family agreed” to the huge tomb 
self. “Cmnily the wealthiest family could have 9 ®¢d Square. Raised on a small street 
owned such objects,” she told me: rea the Kremlin, she recally § he idhoced 

fi : : impressions of Stalin aaa “kindly” mari. 
Before my astonished eves Tatyana laid 


out massive bracelets decorated with fabu- 





lows humen-headed creatures, large breast castellated brick wall as thick as.20 feet, with 
ornaments with angels and Christian crosses, fortified towers at the corners, barbicans over 
hlicree necklace-bemds, heavy star-shaped the entrance gates, ancd-additonal towers in 
pendants covered with thousands of silver between. According.to legend, the desten 
granules, men's finger rings with bird included a number of secret tunnels extending 
designs, a jeweled gold ring with an Arabi bevornd the Kremlin walls. 

inscription, delicate earrings, and silver This enormous undertaking took 30 years 
money bars from Kiev, Chernigov, and to finish. Though numerous decorative 
Noveorod, accitions have been made to lvan‘s 
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Corridors of power meet in 
Cre Comnecil of Miristers 
building, where day-to-day 
decisions affecting the lives 
of 240 militon Soviet citizens 
are mode. Veevelod 
Murghkhovebil’s ninterous 
iiemniones underscored Mis 
iniportance as: first deputy 
orime minister. Memertos 
on huis desk included a button 
proising President Mikhail 
Gorbachev, whose policies 
cused the way for Geo 
ORARATC coverdec of the mor 
ruoity off-lomiits buildin, 
where Gorbachev's office. is 


tiea located. 
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fortifications in the past five centuries 
and many of the old buildings have been 
destroyed, much of his “Italian Kremlin” 
still stands. 

In the days of Ivan the Great and after- 
ward a whole medieval city existed within the 
Kremlin walls— workshops and barracks, 
great houses for noblemen, a monastery and 
dozens of churches, log-paved streets teeming 
with people. By 1520 Moscow was said to 
have 41,500 houses, l expected the bustle and 
hubbub of colorful crowds, the dust and 
emell of ewervday life, ancient stones worn by 
the boots of generations of Russians and their 
subject peoples. 

Instead, all was clinically clean, spotless 
and orderly and paved with new stones, the 
buildings freshly painted and restored to Jook 





Inside the Aremim 





like new, the churches lifeless museums, and 
the old Terem Palace with its red-and-white 
painted roof like something out of an elabo- 
rately contrived film éet. No one] saw 
inside the Kremlin walls seemed to belong 
there: They were all sightseers, outsiders 
like myself 

Inside the Assumption Cathedral, with its 
tall pillars-and its upper walls and lofty 
ceding entirely covered with paintings of 
saints, angels, and biblical scenes, [ caught 
two tiny, linked gimpses of eternal Russia. 
A cold-faced bland woman wearing the red 
armband of an official guardian pounced 
angrily on someone about lo take a photo: 
graph, and as she turned away, another 
woman, eves lifted to-sacred images, Crossed 
herself discreetly (Contimued on page 73) 
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Arena for art und politics, the Poloce of 
Congresses includes a 6,000-seat theater 
tat accommodotes fupe conmvocations of 
the Communist Party os well os serving 
sa second stage for the Bolshoi opera 
and ballet companies, Bockdropped by 
an image of Lenin, the party's.Central 
Committee hosts o “solemn session of tire 


working people of Moscow,” 





A lesson in just acving wret wie delivered 


tu the Supreme Soviet on October 28, 
1985, when Roald Sapdeev (above) and 
12 other delerates became the first in 
recent memory to rise a hard against 
proposed legislation. Then director of the 
Smice Research Institute, Sagdecy was 
roti ciercerrist in! fermonstration Peri 
lotions proposed by the Conumunist Party. 
Other members of the Supreme Soviet, 





seen here (top right) earlier as they muib- 
ber stoned lemisiotion with their uniani- 
mous affirmative votes, were astonished 

Later, in the falis of the Presidium 
hutiding (for right), delerates discussed 
the implications of the revolutionary 
mood that wits sweeping their institu- 
tion. Though nominally responsible for 
enacting all of the nation’s laws, the 
Seviet lecislature hod historically been 
subservient to the will of the Comenumst 
Porty, to which most delegates belong, 

Dorling of the foreivn media, maverick 
Boris Yeltsin fright) becanwe a aymbol of 
the emergent movement toward democ:- 
rotization when the party's attentpts to 
strip him of power were resounding hy 
renudioted by Moscow voters in the 1989 
foncral elections, 
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yearing the head scari that has Gorodets had worked here, but their paint 
heen named for them. In the Annunciation nes were thought to have been destroved in 
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Cathedral a few steps away, the babushkaon the great fire of 1547 (the year of Ivan the 


ard radiated a kindly presence, When | Terrible's wedding}. There was widespread 
fed about the icons, she introduced me to fimazement and delight when cleaning the 

Lindmila, an expert on the cathedral cons— part of the process of restoration 
Liudmila was shy and seemed tuarded m that beran in 1918 anc 1% still unfinished 

ner AMS wer ma rit exp wuned Cit the row ri werner thal ewer the mrht to be inter 

of pcons served as a pictorial summary ol comes were in fact the orngeimnals 

( pristian teaching and had an exact arranre- lwas Struck by the harmony of the Annun- 

ment, Che central image above the coor to ciation = transiucent golcd-brown stone thor 


he sanctuary, for exambpic, was alwavs thal Ant the nich colors of the marnilicont ical 
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Beaming with pride, a young Kremlin Working Kretilin, the one we in the West 
fuori shtowes off tis credentials [mn the hear about nearly every clay in the news? 
Alexondrowskti Gardens, a popular pork Che largest cannon in the world—with a 
bea de F Dae haa F —— oe a) aaa 2 - 4 . 
by the nortinpest wall. Members of the '5-inch bore — points across rows of parked 
hremlin security force ive in the old black official cars toward two hug ellow 
Arsenal building, which is closed to the : 7 


| : niinted office blocks that lie bevond the 
iiundreds oy fhicwusands of hourists pir ; 


a no-man's-land of lvanovskia Sguare. Un 
visit here each yeor 


A Soviet Army honor puard (opposite) 


protects the Tombof the Unknown Sol- 


the nicht tthe Presidiim building. which 
houses the offices of the Supreme Soviet, the 
dicr, where an eternal flame commeno- edly that in theory governs the country—as 
rufes Soviet troops lost in World War 0 distinguished from the Lommunist Party, 
which rulesit Next coor, green comer! ane 
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building, where President Mikhail Gorba- 
chev has an office and where the Politburo 
mets on Thursdays. This much I knew, but 
would Lever get permission to go there? 

Clearly | needed a plan. | decided to 
explore the Kremlin's public areas in the 
hope of finding ways of gaining access bo its 
real, hedden life, [ began with the Armory, 
This greatest of Kremlin museums, which 
houses many of Russia's most important his- 
torical treasures, is under the care of cura 
tors, nearly all of them women, witha deep 
knowledge of their subjects. Ome of these, 
[rina Bobrovnitskava, guided me through the 
maze of Ivan the Terrible's seven wives (not 
all of them recognized by the Russian Ortho- 
dox Church), alternately blushing and apolo- 
gizing for her halting English. She introduced 
me to the Measure Icon, ordered by Ivan the 
Terrible to ce 
called Ivan. The icon (page 6) is.15 inches 
long, the 4ame length as the newborn tsare- 
vich, whose father killed him after he prew 
up by striking him with an lron-pointed stick 
ma fit of temper. In effect this act of parri 
cide brought the 7O0-year-old Riurik dynasty 
tio: aon evened. 

There is no shortage of books and films 
describing [van the Terrible's sactistic cruelty 
and reign of terror. It is less well known that 
Ivan was a patron and connoisseur of the arts 
who commissined the best-known building 
in Russia, the flamboyant Intercession Cathe- 
dral, better known a5 St. Basil's, which con- 
fronts the visttor to Rec Square with the 
challenge: “Understand me if you can!” [van 
wiasanable, t ruthless, statesman, and Sovi- 
et scholars who regard central authority as 
something to be desired see him as the real 
founder of the centralized state. 





ebrate the birth of his son, also 


SPENT MANY HAPPY DAYS in the muse- 
um being taught by the best specialrsts 
and looked alter with the greatest kind- 
ness, Ateleven o'clock sharp on most 
mormings | would get a call from the ample 
and maternal Elizaveta Shakurova, head of 
the Armory, to go to her office for tea and ce- 
icious cakes. One day Elizaveta brought out 
a photograph of herself surrounded by five 
senior clergymen of the Russian (rthodox 
(Church 
This was taken in June 1988, the mil- 
lenmum of the coming of Christianity to 
Russia,” she told me. "We gave back to the 


Insue the Kremlin 


church some of the holy relics stored in 
Kremlin museums since the Assumption 
Cathedral was closed for worship in 1918." 
She smiled and offered me another cake, 
niiding, “UT course, we only returned the 
ones of litthe monetary or artistic value. 
They were especially pleased to get the skull 
of St. John Golden Tongue, believed to give 
special blessing and protection to these who 
keep rt” 

My onderstanding of the Kremlin's history 
improved rapidly when | met Natalia 
Vvueva, curator af the Terem Palace, which 
lies behind and contieuous to the Grand 
Kremlin Palace. A born teacher with an 


tncreclopedic knowledge of Russian history, 





Natalia dug out old books for me and was the 
perfect guice to the Terem's maze of little 
corriiors, stairways, buildings eet at odd 
angles, chapels built one on top of the other, 
connecting passiges, and curious recesses, all 
built at different times for different people 
The chapels give an intimate glimpse of the 
private lives of the first three tsare of the 
Romanov dynasty — Mikhail Fecoravich, his 
eon Aleksei Mikhaitovich, and his ¢randson, 
the young Fedor Alekseevich — but on the 
whole I cidn't like the Terem because it 1s 
nol Penuine 


7H 


In the late [S30s, dunnege the construction 
of the (arancd Kremlin Palace, the Terem 
wits Tedecorited in a iith-century style thal 
exited only in the imeazinations of the decors 
tors. The result has acloying artificiality, the 
tilecl Stoves are not old, none of the furniture 
belongs, atic the colored-glass windows are a 
theatrical fantas 

I cicd ike the Tsarma’s Golden Chamber 
however. Its wall pamtings from the 16th 


L a 


and L7th centuries give it unguestionabh 
the best atmosphere of any of the rooms in 
the old palace 

lia put my impression of the Terem 
Palace a5 a lifeless film ot inte perspective 
“Peter the Great,” she explained, “always 
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tenth birthday, he was called out to face a 
ocdlthirsty mob of musketeers. They burst 
inte the Kremlin, sevred tis wocle and sev 
eral family frrencds. and threw them onto thi 
woturned pikes of the solcters below, The 
mutineers hacked their speared boclies to 
nieces. As tsar, Peter built anew capital, St 


Petersburg, and moved there in bi iz, while 





construction wis still in progress. He aban- 
domed the Kremlin, and lite there more oF jess 
cued.” lt did not revive until] Moscow became 


the capital again in 1918 





The new Bolshevik government turned the 
cathecirals and churches into Museums and 
CX De lect thu 4 ler but ret ined thie le Chris 
Linn nomenclature for Kremlin landmarks, 
so that one enters this fortress of athemm 
through gates named for the Savior and the 
Holy ‘Trinity and continually encounters 
reminders of the fervent Christianity of 
ole Russia 

The Grand Kremlin Palace was built bs 
the tsars to impress visitors with the wealth 
and might of the Russian nation, anc tts 
function under the communiets remains the 
ame. | attended the official: greeting of 


British Prime Minister Margaret Thatcher 


| v 


¥ Mikhail Gorbachev in the palace's vast 
Si. George Hall. The two leaders entered 
simultaneously from opposite ends of the hall 
each accompanied by a small retinue, and 
Walked townrd each other across 65 yards of 
crimson carpet. Mirs. Thatcher, obviously 
impressed, gazed upward at the massive 
chandeliers and downward at the elaboratel 
intaid wooden floor, The two leaders 
mek an uln micelle anil shook hands wit! 
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A city of wood, the Kremlin 
of the 133g0s (painting above! 
wos just emerging os a 
major commercial center 
under Iwan [. [ts recorded 
history had begun 180 years 
before, when the Grand 
Prince of Viedimir built a 
stockade around an outpost 
on the Moscow une 
Neglinnaia Rivers, 

After a preat fire in 1365, 
Grand Prince Dmitrii had 
the expanded city surroumd- 
ed by a wall of white stone. 
Impressive as these forti- 
fications were, they had 
fallen into decay by same 
120 years loter, when Ivwon 
the Great recruited o beam 
of Italian architects to 
rebuild the Kremitn, tocluel- 
ing a new brick wall 
enclosing the 69-acre site. 

In 1988 ao Kremlin work- 
mon found a box containing 
nearly 300 pieces of 
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From fortress to 


palatial compound 





















1Sth-century silver, 
Archaeologists Tatyana 
Dontilovna Avdusing (above 
left, at left) and None 
Viadimirskota have dated 
the heard to 1238, when. 
the Kremlin suffered) 
the first of seve ru 1 t ix ba: 
by the Tuturs, Ris 
overlords inthe 
lathconed 4th 
centuries, 

Remains of a )7th- 
century gabe con 
a léth-century wooden 
road (left) were un- 6% 
varthed during repair of 
underground lines near 
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EXIND THE WALLS of 

the fortress Kremlin, 

a dazzling collection 
of artwork fills the museums, 
make up the State Museums of 
the Moscow Kremlin—while 
the buildings themselves offer 
a veritable history of Russian 
architecture. Nearly 100,000 
objects Uluminate seven centu- 
ries of Russian royal life, 
dating from as far back as the 
early Muscovite princes. Gold 
and silver vessels of stunning. 
beauty share space with enam- 
éled saddles, silver bridle 
chains, and other equestrian 
trappings; huge collections of 
antique Weaponry contrast 
sharply with exquisite exam- 
ples of Russian needlework 
and gem-encrusted vestments. 

A gift from the last tsar, Nich- 

olas IT, to his wife, Alexandra, 
In 1913, a jeweled enameled egg 
from the House of Fabergé— 
one of ten in the Kremlin collec- 
tion —exemplifies the luxurious 
tastes of the Russian aristocracy. 
Embellished with portraits of 
the Romanovs, the egg opens to 
display a work! giobe depicting 


82 


Russia's spectacular growth 
Many of the Kremlin's build 
ings have undergone csiteeast 





ther fom the athens of fire or to 
suit the whims of imperial egos. 
Part of a constantly evolving 
palace complex begun by Ivan 
the Great in the 15th century, 


Kremlin's first nonwooden 

residences—was enlarged in 

1636 for Mikhail Romanov, 
first tsar of Russia's last 
dynasty. Though the building's 
heady mixture of fantasy and 
opulence displayed in the tsar’s 
chambers (right) and elsewhere 
blance to the original decor. In 
the mid-1800s the Terem was 
thoroughly renovated in a 
l7th-century style and incor- 
Kremlin Palace. 

After Mikhail’s grandson 
tal to St. Petersburg—his 
“window on the West" —the 
Kremlin's grand buildings 
languished for two centuries, 
used only as ceremonial centers 
its. But Russian monarchs con- 
tinued to be crowned in the most 
imposing of the Kremlin's three 


embody one of the world's most 


splendid legacies of Russian 


Orthodox art and architecture. 


National Geographic, January 1990 
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columns." Dehiille colvmntie a wall of 
priceless icons, same from the 12th cen- 
™ ary. Last October, time since 
-_ 1918, authorities allowed the cathedral to 
= be used for a Rassiat Service. 
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EMORLAL toa puppet tar, a 
golden chalice (below) was 
given to the Archangel 
Cathedral by Teastria trisca unen the deeth 
of her husband, Fedor, in 1598. After 

the reign of her brother a succession of 
impostors known as the False Dmitriis 





vied for the Russian throne. The real 
Dmitrii, Fedor’s half brother, had died 
mysteriously, some say by Boris Godu- 
nov's orders, in 1591. His likeness deco- 
rates a tomb cover (right) dating from 1630. 
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the birth of his son Ivan with the 

. Measure Icon, a likeness of the boy's 
patron saint, Jobn of the Ladder, made 
the exact length of the newborn. In 1581, 
27 years later, the tsar killed his son in a 
fit of rage. This doomed the Riurik dy- 
nasty, as another son, the feebleminded 
Fedor, succeeded him. Though Fedor 
reigned, his wife's brother, Boris Godu- 
nov, effectively ruled the land. 





86 National Geographic, January 1090 
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ESTIMONY to Muscovy's 
Poesition 45 an emerging 
power, untold wonders 

of art and armament from king- 
doms east and west flowed into 
the treasury of Ivan the Great. 
date from the 16th century, their 
former gilding probably bost in 
one of the many fires that have 
swept the Kremlin. 

Despite the fires, the cache of 
riches eventually outgrew Ivan's 
treasury building and accumu- 
lated through the centuries in 






























l7th-century Kremlin 
— workshop, a pair of dero- 
rative breastplates, too dear for 
battle, were probably reserved 
for parades. The lion's face, 
with a cannon barrel in its jaws, 
tear's army, 
one in the workshops of the 
from around the world 
labored to produce the 
elaborate trappings of war 
By the early 18th century, 
after most work- 
to St. Petersburg, the 
Armory had become a 
storehouse for royal 
treasures of all manner. 
The present Armory 
building, completed in 
1851, houses much of 
the Kremlin's collection, 
which dates mostly from 
the 13th century or later. 


National Geographic, January 1990 





adorns a 17th-century rifle from 
| the Kremlin workshops. One of 
some 300 antique guns in the Armory, 
the gun predates the reign of Peter the 
Great, who modernized his army with 
flintiock firearms. Crowned in 1682 at 
the age of ten, Peter was said to have 
mastered 14 crafts, including boat- 
building, which he learned in the 
Netherlands, Legend has it that an 
array of gold-framed ivory buttons, 
hand carved with military themes, 
were produced by Peter himself as 
decoration for one of his coats. 
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allies in 1486, when Ivan the se to refurbish the Kremlin. Besides re- 


we Great presented a silver taber- he 2 building the Assumption Cathedral, 
nacle called the Great Jerusalem to jee they erected the magnificent Palace 
== of Facets. Designed in the Italian 
2) «=—s._ style, it was completed in 1491, 
making it the oldest secular build- 
ing in the Kremlin, Perhaps the 
most celebrated room in the 
Kremlin, its main chamber 
(right) served both as throne 











Christianity that in 

time would be filled 

by Moscow —the 

*Third Rome” of ' af 4a 

legend. Cementing his ties : i the Great, A 17th-century 
with the church, [van took for his painting (above) is thought by 
wife the Byzantine princess Sofia in some to depict the welcoming of a Polish 
1472. Unhappy with the provincial char- delegation by the first False Dmitrii 
acter of his court, he hired Aristotile during his brief reign (1605-06). 


90 National Geographic, January 1900 
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imagining unfolds in the 
Armory, the Kremlin's main 
museum. Here are the jewel-encrusted, 
sable-trimmed crowns of the tsars; and 
here are their thrones, including one 
embedded with more than $00 diamonds. 
Dating from the 16th through 18th centu- 
ries are carriages that trundbed the tears 
and their families through the rude 
streets of Moscow and St. Petersburg. 
One of the grandest (above, at far right) 
was.a gift to Catherine the Great, report- 
ediv from ber lover Count Grigorii Orlov, 
Ruzsia’s notorious Prussian-born mon- 
arch, Catherine came to Russia asa 15- 
year-old to marry Peter [1. In 1762 she 
staged a coup and had herself crowned 
empress. Next lo.a Lapesiry portraying 
her in later years is her coronation dress, 
embroidered with golden eagles. 
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¥ DEGREES I learned my way around 
r the Kremlin and finally approached 
the frontier of the other worid | 

- was interested in, the one that lies 
behind the public facade and beyond the 
tourist trail, My first insight into how to get 
permission to enter the Kremlin's world of 
power and politics came by comcidence when 
one day I went on a tour of the Grand Krem- 
lin Palace with a guide from the Armory. I 
wanted to photograph some of the rooms. 
Camera-carrying foreigners are always 
regarded with special suspicion, and this 
request made the guide nervous. “But the 
Ministry of Culture has given permission," | 
explained, doing my best to soothe her. The 
guide looked even more uncomfortable and 
went off to make a telephone call. 

She returned saving that it was impossible 
to take any pictures and that it was nothing 
to do with the Ministry of Culture anyway. 
“Well then, who dees it come under?” I 
asked. “The KGB,” she replied. Every 
building within the Kremlin has a guard able 
to grant or refuse entry, who may bean eagle- 
eved babushka, a plainclothes policeman, or 
a uniformed officer. But the security of the 
Kremlin is the responsibility of the KGBR—the 
ubiquitous Committee for State Security. 

It was now clear: To get anywhere I must 
deal cirectly with the hOB. This was an 
exquisitely difficult matter. Top Soviet offi- 
cials concerned with sensitive questions of 
state security are not allowed to communicate 
with foreigners. | would have to negotiate 
with people I was not permitted to meet. 

It was more than a year before | was 
ushered directly into the Grand Kremlin 
Palace, seated in one-of the tsar's private 
apartments, and asked by a genial gentleman 
in civilian clothes what it was that I wanted, 
He was tall, slim, fiftyish, with clear blue 
eyes set ina long face and a large, straight 
nose that gave him a rather un-Russian 
appearance. Though he got a salute from the 
uniformed officers and | once thought I heard 
someone call him general, | never saw him-in 
uniform. [ shall call him K out of respect for 
the sensitivity of his position as the head of 
Kremlin security. 

1 handed K a long list. of requests. He read 
it and exploded in laughter: “You want to 
climb the Savior Tower? I shall need an 
extra ration of milk to stomach that responsi- 
bility!” He leanecl over to Cary Wolinsky, 





Inside the Kremlin 


“What Russian have you learned?” he 
asker, In-a flash of inspiration Cary remem- 
bered from lunch the word for mustard —gor- 
cfuisa, At every subsequent meeting, to the 
puzzlement of bystanders, K would call out 
“Gorchitsa!” instead of good morming. 

K. had the power to cut red Lape, and cut 
it he did, giving Cary and me unique oppor- 
tunities to observe the workings of the Krem- 
lin. I grew very fond of him and missed him 
when he became ill before I left. We also 
formed a bond with K's assistant, Slava. At 
first | perceived this functionary merely as 
another of the gray men who come tn the 
hundreds to work im the Kremlin, wearing 
the security man’s uniform of gray suit and 
soft-soled shoes. Later I found, as one so 
often does with the Soviets, that the grim 
mask of officialdom concealed a warm and 
penerous nature. 

We first met Slava ona visit to the Trin- 
ity Tower to take photographs. He walked 
behind, observing our smallest actions. 
Access is through aclosely guarded entrance 
that leads to the headquarters of Kremlin 
security, the surrealistically named Palace of 
Amusements, where Stalin liverl in the 1920s 
and "$05, This building has two inner court- 
yards, where the cars of the top leaders are 
kept. As we approached the Palace of Amuse- 
ments, our Russian companions were tense 
and nervous, as if some secret was-about to 
be revealed. 

Inside Trinity Tower we were greeted by a 
most unexpected scene: The guard on duty 
was playing a trompet at his desk. It turned 
out that the tower is the rehearsal studio of 
the Kremlin Commandant’s Exemplary 
Band, a highly accomplished and versatile 
military band that plays at state visits and 
other official functions and is heard over 
Soviet radio. That day the musicians were 
making a multi-track recording of heavy- 
metal rock numbers. Later I heard them 
playing abstract music by a modern Soviet 
composer as well as the more usual marches 
and waltzes. 


Hts prscoveryY broke the ice, and 
soon other “secrets” came into our 
posurssion, We discovered, for 

| example, that Slava was in charge 
ofa Kremlin falconry team. Slava explained 
that the Kremlin has-a recurring problem 
with flocks of hooded crows that assemble 
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My scholarly guide at Lenin's apartment 
office suite, Liudmila KRunetskava, dis 
armed me with her courtesy and frankness 
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its the tole me, with the enthusiwem of one 
who loves a familiar subject, “His wife, 
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Nacdexshda Kropskaya, was a hopeless cook 

.. they had aservant.. . Lenin's sister 
smoked... Lenin himself enjoyed hunting, 
went to bed late and got up late... he and 
his wife slept In separate rooms... he had a 
command of seven foreien lanpuages— 
French, trerman, English, [tolran, Crech, 
Polish, and Swedish, plus a knowledge of 
Latin and Greek.” 

Lenin was one of many false names he used 
to confuse the tsar’s secret police. His family 
name was Ulyanovy. Lenin and his wife 
shared their apartment with his unmarried 
sister, Maria, and the rooms still preserve 
something of the family's presence. The 
pane scores copied out in a neat hand bear 
witness to their musical interests. “Vladimir 
livich sang baritone, and the women plived 
the piano,” Liudmila told me. The oilcloth 
on the kitchen table, the chipped plates, 
cheap bentwood chairs, scattered belongings, 
and personal photographs give the feeling of 
areal, if Spartan, home. Books were Lenin's 
passion, and his rooms house some 8,000 val- 
umes in several languages. His own phendm- 
énal output of some ten million words was tor 
the most part published posthumously. 

A photograph taken by Lenin's sister 
shows him near the end of his life, age 53, sit- 
Hing ina wheelchair alter a stroke that para- 
lyeed bis right side (page 70). A lot of interest 
surrounds Lenin's ethnic origins, and | 
thouwghe that it might he possible to discover 
something by examining unretouched photo 
graphs. | was intrigued to observe that 
Lenin, descended through his father from 
Mongol Kalmyk forebears, had the epican- 
thie fold —the extra fold of smooth skin cov- 
ering the upper evelid. This feature is not 
always visible in bis official likenesses. 

For a firsthand account of life in the 
Ulyanov family | turned to Lenin's niece, 
Olga Dmitrievna, a sprightly, bespectacled 
teacher of physical chemistry at Moscow Uni- 
versity, now in her 50s, On a bitterly cold 
morning she took me to see the house in Cav- 
alier's Row where she had lived with her par- 
ents until the 1950s, a short street where the 
Palace of Amusements and the Palace of Con- 
presses are located. She reminisced about the 
wonderful time she had as a little girl in the 
Kremlin. She went everywhere, played in the 
old buildings, rode a pony im the Secret 
Garden, and from time to time came upon 
her uncle's bloody-handed successor, Joseph 


Iinatde the Kremlin 


Stalin, walking in the grounds. “As a child I 
saw him as a kindly man,” Olea says 

Lenin's family, told that the people wanted 
to see him as he was in life, agreed to the 
display of his corpse. His wilt may have ex- 
pressed their renal sentiments when she wrote 
to Pravda: “Do not allow your mourning for 
[lyich to take the form of external reverence 
for his person,” Lenin was, af course, a mili- 
tant atheist, so itis a preat irony that he 
hecame the focus of a quasi-religious official 
colt. Its hallowed tmaces, orthacdox texts, anc 
jovous festivals parody the trappings of the 
religion that he so vigorously auppressedd, 

The cult's principal relic is Lenin's corpse, 
exhibited in @ glass case in @ squat red granite 
building, (Continned om page 102) 





Kremlin Commandant Gen, Gennadti 
Boshhin oversees the comings and goings 
of all within fis domoain—even the crows 
thet crowd Keemtin roofs. To reduce 
their numbers, yet avoid the sound of 
funshots coming from the Kremlin, gos- 
howks were trained by faloonry ecperts 
(opposite) on Bashkin's security staff, 
Ajter a long wet day, one bird gets his 
wings dried in a public restroom. 
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perhaps to human patience oz well, Lenin's 
tomb has been the focus of endurance-testing 
in 1624, “Some come the night before,” said 

the photographer, “and aleecp in the park. 

~ to be reopened in mid-January 1990. 





Chairs are considered a nuizance at 
dinner receptions in the Polece of 

tc OTL PES where PUSS Soe na to paortiake 
ofan otherwise formal meal. “It’s ecsier 
to move around and socialize,” one 
explained, This occasion was hosted by 
President Gorbachev in honor of the 
Soviet Obnnpic team. During the recep- 
tion Arvidas Sabunis (below), star of the 
rold-medal-winning Sovict busketball 
team, dsked—and Inter recetved— 


Cabrhichew s Permission to pioy outside) 


the Soviet Union. Thowgeh the Portlond 
Treol Blozers own U.S. rights to the 
sewen-foot-three-ineh Lithwaman, he 
sieTued aone-year contract to play in 
Spin for the [989-90 season 

In the Kremlin titere is no shortage of 
lavish hells for affairs of state. Espe- 
cally imposing are a chain of ceremo- 
nicl rooms in the Grand Kremiin Palace, 
each bearing the name of a saint. In 
(Se? a British deleraotion oiwaits 
Gorbachev, Whe had cariier received 
Prime Mintster Margaret [hatcher in 
St. George Hall, an extravagantly 
decorated room some 65 yards in length, 
Laoter a set of cultural ond economic 
accords betveen the two countries were 
siened in adjoining St. Viedimir Wall, 






















Kremlin Commandant Gen. Gennadii Bash- 
kin, whose regiment of guards provides the 
sentries, told me that since 1924 more than 
110 million people have visited the tomb. 
(Closed for repairs last November, it is sched- 
uled to reopen this month.) In 1941, as the 
German army approached Moscow, Lenin's 
body was secretly removed and taken to Sibe- 
tia for safekeeping. His posthumous condi- 
lion is remarkably good, his beard still red 
and his skin radiant. His pickled brain— 
sectioned and preserved in paraffin —resides 
in the institute of Neurosurgery. 

It was my own impression that the endless 
queue to see Lenin's remains has been gener- 
ated neither by devotion nor, at skeptics 
might suspect, by rent-a-crowd. The people I 
spoke to were from every corner of the 
U.8.5.R. Some had slept in the Alexandrov- 
skii (sardens to get to the front of the line. 
And why were they there? A man from Urvu- 
ninsk summed it up: “This is my first visit to 
Moscow, and | want to see all the sights.” 

I decided to join him, and great theater it 
turned out to be. The line advances steadily, 
At the ¢ntrance a soft-shoe man rechecks for 
bags and cameras. “Turn left!” Uniformed 
guards everywhere. “Take off your hat, but- 
ton your jacket!" Six steps down, turn right, 
more steps down, “Uneross your arms!" Sur- 
pristngly deep underground: Fes, [ remember, 
the old moat was ercovated. “No talking!” 

Ah, there's the body, feet pointing toward 
Red Square; waxy face on a white pillow, 
black jacket with collar and tie: Soft lighting 
and silence, The right hand is clenched, the 
effect of Lenin's stroke. foo much reflection 

Jrom the s2in—conld if be wax? Tiptoe 
around the foot of the bier with its glass walls 
and decorated metal superstructure. The left 
hand is open. “Turn right!” Up the steps and 
out of the darkness ‘into the light again. 

Qutside, the line drifts past the graves of 
the famous: Chernenko, Brezhnev, Stalin, 
Frunze, Kalinin, and others, each with its 
portrait bust and posy of plastic flowers 
(Stalin's larger than the others), then along 
the Kremlin wall where the remains of other 
“renowned figures in the international 
communist movement” are interred. Stalin's 
corpse once lay alongside Lenin's, but Nikita 
Khrushchev had it moved out in 1961, Cary 
‘wanted to photegraph Stalin's grave, but per- 
mission was refused. I wondered if this meant 
the tvrant’s remains were in for another 


loz 


demotion— perhaps to the Novodevichii 
Cemetery, where Khrushchev is buried. 


WONDERED, often, what Lenin and 
Stalin would think of the new men of 
the Kremlin, and of their policies of 
glasnost (openness) and perestroike 

(restructuring), One of these, Vsevoloc! Mur- 
akhovskil, then first deputy prime minister of 
the U.5.5.K., kindly invited me to sit in his 
office for half a day while he went about his 
business. Me occupied a large room, its walls, 
floor, doors, and furniture inkaid with woods 
ofevery color and grain to give a most elegant 
effect. His desk sported the inevitable collec- 
tion of telephones, including, of course, the 
status-giving vertushéa, an exclusive tele- 
phone system restricted to high officials (page 
72). Acampaign button.on his pen rack bore 
aamiling likeness of Gorbachev ancl the 
breezy un-Russian slogan, “I like Gorbi.” 

Murakhovskii, sixtyish, stocky, red faced, 
and ferocious looking, turned out to be a per- 
zon of great affability and charm, He invited 
his official visitors to sit with him at a long 
table with 20 chairs around it facing his desk. 
One group from Siberia wanted machinery, 
another spoke about a food-packaging 
symposium in the United States they had 
attended, another presented a report on 
hydrological problems in Central Asia. 

After Murakhovskii's visitors left, we cis- 
cussed some of the problems of greatest con- 
cern to him. He was clearly deeply troubled 
by the situation in Central Asia, where the cl 
version of water for irrigation has caused the 
level of the Aral Sea to drop by 45 feet, leay- 
ing former fishing villages 50 miles inland. 

Naturally, I took every opportunity to 
observe President Gorbachev at close quar- 
ters. | watched him moving among the ath- 
letes at a reception for the Soviet Olympic 
team-and noticed that he has that rare quality 
of giving his attention to the person he is 
speaking to as if noone else in the world 
matters, Clearly the athletes found him 
approachable, A Soviet reporter overheard 
Arvides Sabonts, the seven-foot-three busket- 
ball player, asking if he was going to be given 
permission to play for the Portland Trail 
Blazers. “It can be discussed," Gorbachev 
replied diplomatically. When someone hand- 
ed him an invitation card and asked for his 
autograph, areal scrimmage began, to the 
distress of the security men. Gorbachev 
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While parents wait patientiy in the cold, an corny of children descends upon the 


Poloce of Congresses for the annuel New Year's party, With three siiows a dav for 
fen days, some 250,000 children are entertained with games in the lobby (above) 
and staged shows in the huge theater. Grandfather Frost, a firure remarkahly 
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foo vou to poss up, a steep hillside mear 
Borovifskaia Tower hos been the site of 
impramptu sledding for years—an 
officially unsanctioned pustime winked 
atbhy officials. Inside the citadel’: walls, 
anew breed of revolutionaries are 
challenging the off order with glisriost, 
perhaps marking o new chapter in 
Kremlin history. 
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shding down the steepest part of the Kremlin 
hillon improvised tobogruns 

4t the Borovitskain Tower gate [ noticed a 
militia captain of the Kremlin detail pulling 
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ROM THE RICKETY bamboo perch 
neariy S000 feet above the floor ol 
liger) Cave, | peered 
down into a well of da 
The twttterme 
thousands of swiftlets echoed in 
the vast cavern 
Pinpricks of moving torchlight pierced the 
pitch-black world below —the feeble lights by 
ascended fanitmstic 
homboo structure insearch of pest tonsumed 
bY the millions im bird s-nest soup. From this 
Antlaman Sea off the 
L haart, 
shores of untries such as 
Burma (now called Myanmar), Malaysia, 
Vietnam, and the Philippines, generations of 
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edible nests of these birrls 
in this Aerodramus fui 
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thie litres 


rlancs <ityuater! undet fomerues, tre 


blender with a rich chicken stock to procure 
the famous (Chinese delicacy 


Allarcund me. 


Lniree 
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ght of my Thai companions, stood 


1 surreaistic bamboo structure — pylons 
































A husband and wife team, ER CV ALLE and DASE 
authors of “Honevw Hunters of 
AWovetiiner | OS) 
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Stunned by the impact, a block-nest swi/tlel 
rests in [p's fund after colliding with him in 
the dorkness, Uttering rapid loud clicks, the 
birds nse echolocation to find their way in the 
caves. But the swiftlets, casily startled by the 
COUITEERS, freupu ently Gio into tert. 


l14 


bridges. Hamboos soared high 
mona stench from the thick 
bird and bat guano was almost ove 


"Thiet trad 


Dlatiorms, aricl 
LOC ee! Ws The at 
ALT Me! of 
power. | muttered to myself 
ness—total, absolute miacness.” 
Yet the climb bad been exhilarating: My 
NUMLOTES! [p, 
hes 50m Em 


three agile companions—the 
the serious eliler Salvat, 

mcended effortless, 
the a cance, 
dered ani creaked under my much 
weitht, shook beneath them 
pont 7 gratefully into a niche 
In the rock to rest, curling rt hy =1e-Titwl 
Then I was climbing again 
span inclined at a 45 -deeree 


angle. In places the rock bulged over the bam 


their Hund movement 
Phe bambeon pylon, W lich shuel- 
treater 
carcel, AL one 
crawied 
fame 


lrame-mto a ball 





over A huaniheno 


boo Khe & punch, forcing-me to step oul over 
the anvss 


Alor 


Bul the calm 


ave been « nicht 
LOTIDSaAhIOnS 
to them, clamberinge up this 





this climb would 
Tare cf my three 
Was infectious 
fragile trellis of barter ariel Vines Wis pst 
mother dav's work. Like their 
erandfathers, the climbers have been taking 
the nests smee they bows. At 52. Si; 
wis the elcest. There was not one gram of ex 
tra tat on his frame. His gentle face 
wis framed by a neat white beard. LAnering lo 
Sahat's junior by ten. 


fathers pune 
were Suhiat 
MS ae 


a pome. Ip, years, Was 


boven and exuberant, anc his comic impet 


Lanalioins of his fiends — ancl lateral me — sent 
evervore into fits of lauebter 
Looking inte the face of Em (who at 2? was 


the youngest of the trio) as he hele tre torch 
tl realized t 
not been so 





even for him 


Ver My note hawk 
the climb hac 


SEE TTIEC 





eliorthess. as it 
Pearls of sweat clistened on his face 
ORE WORK lay ahead. Sahat ani! 
[p reinforced the structure thal 
traversed the cavern with more 
hamboos and vines. Nimbly 
Oridge, WHICh Wes 
anc cisappearect 





they crossed the yordan this 
ey ae wide a their feet 

hetwen pmense stalactites 
thal 
Ly [pire 


ror in judement weyle 


lt wasonly when | heard “Ma—comnie 
I took a deep 
chook. The § 
be fatal lL imagined 
my weight radiating through every fiber of the 
vines that 
Mashed between the stalactites. His han 
mune and led n the rocks 
was 05 far as I would go. 


breath anc followee! 
ohtes! er 


[To keep my composure, 


[p's torch 
1 took 
This 


secured the bricwe 
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20 The Saery of 


National Geographic, Janwary [O00 


i RAS 


& 


| black-nest ewittlet 









Approuimate range af 
white-naet swiftlet 


(Acrodrasus furiphagua! 
(Aerodramus maxettars | 
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Soon Sahat, Ip, and Em were doing what 
they had come to do—harvesting nests. The 
three of them are capable of gathering 130 ina 
typical day. The two older men slid down a 
yine. Their voices echoed beneath us. In the 
gloom I could make them out on a platform 
that loaked even more fragile than the bam- 
boos that brought us here. The lianas holding 
the scaffolding groaned, the bamboos bent. 

Beside me, Em chiseled a nest away from 
the rock face with his rade, a three-pronged 
tool carried by each of the men, The nest was 
about two inches across. Its fine texture and 
translucency reminded me of a porcelain tea- 
cup. Em broke it into two and, after passing 
me half, bit into his share. I did the same, but 
to my great disappointment the raw delicacy 
was tasteless and rubbery. The nest gatherers 
nonetheless swear by its rejuvenating power 
During the collecting season, from February 
to May, they climb the bamboo web at sunrise 
and descend only in the evening: Traveling 
light, without food or water, their sole source 
of nourishment is the nests, which they believe 
give them the energy of birds. 

Nests.are collected three times in a season. 


Nest Gatherers of Tiger Cave 
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A fortune 
on the wing 


AAIG BUSINESS thrives 
~ On these tiny birds: Inec- 

nesig alone ships 2 mul- 
*“* lion dollars’ worth-of 
nests a year to Hong 
Kong. Gourmets prefer 
the pure-saliva nests of 
wWhite-nest swifthets 
(Aerninanis fuciphagus) 
to those of black-nest 
swifthets (A. mucins). 


The birds rebuild them twice, usually in the 
came location. The third mest is left until the 
ewitttets raise their young. After the fledelings 
leave the nests, the third nest is removed, and 
the collectors return to their other occupa- 
tions—Ip is a boat carpenter, Sahat and Fm 
are fishermen, 


HE HARVEST is big business. In 
Hong Kong nests currently sell for 
as much as a thousand dollars a 
: pound, and the price continues to 
rise. A leading authority on the history and 
chemistry of bird's nests, Yun-Cheung Kong, 
professor of biochemistry at the Chinese Uni- 
versity of Hong Kong, believes that swiftlets’ 
nests have been coten in China for 1,500 years. 
Accordingto Dr. Kong, the discovery of Tang- 
dynasty porcelain near Niah Cave in north- 
western Borneo suggests that importation of 
the delicacy goes back as faras A.D. 700, Barly 
in the Ming dynasty (12363-1644) a eunuch 
named Cheng Ho made seven vovages 
through Southeast Asia in command of an 
imperial fleet. Among his instructions from 
the emperor were to note the diet and produce 


Lis 








A descendant of the Malay fishermen who 
have horvested bird's nests for renerations, Ip 


greets a passing fishing bout from the mouth of 
Le Liam Cave. Alfiough tf is not certain when 
Hee Chinese begon eating nests, records show 
extensive trode tn this region by the 160s 

A 6-foot-long mural of ships discovered ona 
wall of Wong Long Cave (left) depicts mainly 
Motoy ships from the 13th century. Such pic- 
tures, some showing earlier afips, oppecr in 
fnumber of other caves ond may represent a 
record of the vessels that visited these telanas, 
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1 RIMAU CAVE, those who én 
OUD Antl their reasons for tflome 


See) TEP 


T 
the skill and caring of the mer 
J L 
high In Te Cave, 


two older men th 


WIMNE Of ¢ circus acrohiat, a mest gotherer nomed Sanwa. pulls homsel honed 


over hand into the entrance of go seq cove, His companions how mowed their bouts 


te one Side in cose he loses hia prip. In Pebruary ond March the gotherers toe 





nests beices the birds come bock and rebuild, The men fenerotly horvest the 


third and last nest in May after fledglings depart. Biologists have found that thi 


swiftler population is in decline and wree a more anited harvest, 
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Before bevinning their dangerqus work, Sahai 
ir Jp leave toboces and coconut milk near a 


ribboned stalagmite named Tok Kimau, the 


peel! of the cove, “We make these offerings to 


plewse Tok Rimou,” save Sahat. “Then we con 
collect the nests because lee allows us to do so,’ 
Their work is strenuous as well asarisky: Both 
Sahat, who pulls a root out of the way (bot- 
tom), and Tp typtoally climb ten fours a day 
Soahat’s counterpart in Khalod Cave, Ron, 

hos oo mutssape after o lone day 
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lo keep his hands free, Sahat-erips a torch in 
hia teeth os he works, Such torches—made 
from bark soaked in resinous sap ana thed with 
string-—cidst a broad light on the cave walls, 
more usefil thon the marrow beams of thet 
fashlights. When necessary Sahat ties a torch 


Glong with his rada, to the end of a bamboo 


pole (above) to reach hord-fo-ret nests 








eft his rada behind, he must descend immeti- 
ately; this is asign from the gods that it is dan- 
reraus tor him on the bamboo that clas 

Ip, with hr sense of humor, his skill as a 
Climber, 


1 ek 


Hit knowledge of the caves and ton 


became our indispensable companion 





He took uson ptour of discovery through some 


Z ; ~ Ci : | 7 nal F 
of the othercaves. Piaying & punishing Fameot 


follow the leader, he lecl us with a mischievous 
smile from chamber to chamber, down dizzy 
Ing heights on kanas and mud slides, through 
long tortuous tunnels. The stuffy atmosphere 
left os gasping for breath 

To enter the cave called Tamyal, we passed 
through & narrow passage. The eves of bats 
in the beam of my flashhiecht, red ants 


icimec 
bit my legs. Dt was ditfticull to gel a grip on 
rocks slippery with thick black slime. [p said 
that the rock was sweating. The beating of 
Wings was the only Sound in this Still universe 

| forced) myself to overcome claustrophobia 
BeLINE MCh larger thn my 
my photographic equipment I outwerghed Ip 
by some 70 pounds), | had to exhale and stretch 
¢ through 


Halfwavalong ] used my knees and feet to stop 


comnmanions (with 





my arms over my head to wrige 
myself from sliding down the vertical shaft 


throuih thi & chamber 650 feet high, 


top al 
Wis nal until ri’ eel were once Harri ee ures 
on soli reo ¥ thal [ could breathe treelvy, No 
wonder the gatherers call this passage Rapo 
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When coves are too wet for scaffolding, which 
tends to rot quickly, the climbers use a “walk- 
ing bamboo,” Giuved by vines to the con floor, 
this structiore (left) can be picked up and 
moved even white Ip choi to its top. Rotten 
bomboos covering the cave floor (abowe) 
testify ta the hazards of the enterprise, 
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fio rows 


day, returtr ate at night, ancl mest in 


habitats such @ caves-and inside the roots of 
DUNdines, firaway from most of their preca- 
tors. Among binds echolocation is known only 
in these «wiftlets anc in the unrelated nilbircds 
of tropical America 
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Slspendedc from the rock face by vines, a bamboo bridge forme a strand in a sur- 


realistic spiderweb 200 feet above the floor of Rimou Cave. Above Sahat's head. as 


fe wits for Ip and Em, black nests ching te the wall. The climbers poss them by 





Tor more velwohlie white ones higher up. Such TASS cre PrecPrerel tender hedges is 


high as 300 feet ond as deep us two miles into the caves, Shortly before the authors 


joined the rroup, feo climbers fell to thetr death from the bambon 
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peacefully. Sahat turned toward Mecca and 
DeTched INCOMETUOUSLY OM A rok 
One evening the calm ofthe camp wae inter 
nuioted by the blare of a boat's horn, The bos 
Vir. Apichal, wae approaching on his weekl 
visit to weirh and collect the nests. Wearing a 
inty straw hat and freshhy lautidered short: 
ind T-shirt, Mr. Apichat looked more lik 
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That government a fee of 1:5 million dollars. 
ind emplovine a hundred collector 

Wir. Aprchat’s round face was wreathed ina 
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Home aveny fram fom duriis 
the nesting season, @ oom 
nlotiornm—suspended by vines 
fron the root—provides Irving 
quarters for the half dozen 
climbers of lFoluk Cave. Each 
man is assigned 0 sleeping 


ored, shielded by a screen 


(and sometinies decorated by 
a pinup). Raria, the cook 
prepares fish for dinner, 
Sohat's gronddqughter, 
Dione, visited fora while of 
Rima Cove. Without thet 
own fomilies te ofeer them, 
the men at Sako Cove pass the 
tine wotching a soccer match 


ona battery-powered TV 
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fo protect Crear valuable horvest from poachers, nest goterers ore often. neavily armed, 
Phey post warning «liens and have also been known to booby-trap cove entritnces. These 
coves ore oO sizable investment: Une businessman paid the Chat govenunent 1.4 million 
dollars for a five-vear lease on some 60 islands, Suspected thieves (below) at Phi Phi 
island, attracted by big profits on the black market for the nests, face six months to 

a pear in jail if convicted, Swiftlet chicks tossed onto a beach In Satun Prevince may 


be the victims of such greed. 
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his laboratory, Dr. Rong spoke 
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to document the nest gotherers’ sil 


photographer Eric Valli (above, at right) 
perormed derring-do of iis own, Riap- 
pelling down the rock face onda nvilen 
rope. fhe dangled in midair on asmall 
Pied seat to pet some of hia moat ora 
matic shots. Por others, he climbed the 
scoffotding, though he was 7 pounds 
heavier with his gear than the agile men 
for whem the bamboo structure was 
huilt, A safety horness saved his fife 
once and that of fis assistant, Sybeoin 
Rardoux, tires times, when bamboos 


crumbled beneath them. 





has been researching 
thods. “Harvesting 
cvcles must be adapted to breeding patterns, ” 
Range Nee, who conducted the study 
“Lintil this is done, no amount of protechon 
against poachers can compensate for the harm 
done by cave owners themselves,” 

She recommends limiting ¢ach years har- 
vest according to weather ¢ 
birds breeding behavior. The 
wt lel bie Ce ile ctedl before the hirees 
éeges. [he next, built curing 
conchitions for ledging survival would be left 
Only after the young 
departed would these be taken. Because fedg 


zoulogy department 


harve St-MAanAre Ment Me 


1 er 
ohio 


oncitians ancl the 
frst nmesis 


lav Lier 


optimum dry 
for rearing the young 


ing hac occurred during a favorable period, 
bea third harvest as the par 
ents would be able to exploit oa still abtindant 
food supply for another nest-building attempt 

Any harvest-management plan requires the 
cooperation of cave owners, who would have 
to accept a short-term reduction in profits in 
return for a future increase of 
Leases on bird’s-nest-producing islancs are 


there might even 


nest wielels 


put up for bide every five vears: some believe 
this encourages the desire for quick profits 
Mr. Aptchat is concerned with conserva 
And that 
Ina nearby 
for another employer 
refused to énter acave after climber har at 
en to his death, for fear of meeting the dead 
nest gatherer’s ghost. This gave the swiftiets 
time to lay theiregrs, and when the gatherers 
did return, they spilled the eggs and. young 
birds in order to take the nests; Is 
of newly hatched swifthets dying on the cave 
floor, among broken eggs, wilh cockroaches 


Lion, but many harvesters are not 








is not the only factor iny 
province men working 


aw hundreds 


moving in for the feast 
Cin the cli 
ling bamboos, 


ffs near Rimau Cave are many rot 
testifving to the abundance of 
nests once gathered there. Now they are aban 
cdoned, and the swiftlets are gone. Ip spoke of 
gatherers’ determination to continue 
the only way of life many of them have ever 
known. “There are no birds left up there,” Ip 
cnid, gesturing. "They went away because 
they were afraid of setae But we will follow 
them wherever they zo. If we see nests, we will 
try to wet them. [fit seems impossibie, we will 
ind a way 
Lacimired [p's determination to tras el tothe 
where the swiftlets fly, but feared 
for these remarkable creatures that give him 


his live hence ‘a 


the nest 


to reach them.” 


dark hetehts 


Vest Gatkerers of Tiger Cave 





A day's labor in his grasp, Sahat honds down 
te Tp bog of 40 or so nests worth $800 in 
Hong Kong. About 60 percent of the world’s 
supply is consumed there, where a wholesaler’s 
helper (above) weshes feathers from black 
nests, The smallest impurities are removed by 
tweezers. Traditionally recommended for con- 
Vitlescents, the delicate nests today are more 
often consumed for their sheer extravagance. 
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Dance of the 
Klectronic Bee 


? 








Article and photographs by MARK W. MOFFETT 


In breakthrough experiments the world’s first successful robot honeybee 
“talks” to live bees in their own language—the dance. With this ungainly but 


erfectrpe ie, SCROLLS fre wnlockinge fePCrers coy animal COMLTLLAALICOLLOT. 










ITHOUT Fuss 
Or Tmntare fis 
bork iecoVver- 
ts Ae bern 
mace in a shed 
tear \Wirrbure, Wet Germans 
There a team of scientists has 
tested a tiny mechanical honey 
bee that, communicating Ke a 
foodd-finding scout bee, directs 
followers to distant locations. 
Among all the means by 
Which animals communicate 
From the infrasoune of elephant 
to the visual displays of great 
the dance of t 


“lowly” honeybee that moct-sci 





ints—it i 1 
entists view as penuinely 
unique. Honevbees, like peoph 
ran exchanze information about 
things remote im space and time 
A hee 


nestmates of the location, type, 


by dancing. informs her 
ancl qualitw of food she has 


ate COMES TALE Ine 


four 
tlose to wenn tri lunguwage 

Chis fact has been known for 
Ada student | recall 
watching honevbecs dance in an 


Lie ere 
ibseryvaton hive at the Milwau- 
kee Llounty 407, Armed with a 
hick hiv My Cre | Prive Loe 
Kari von Frisch, who discov- 
erer| that | PFS U5 cance ti 

L deduced that 


my bees were telling nestmates 


about a spot 300 meters to the 
southeast. Then | surprised 
mVvVself by finding an isolated 
bed of flowers humming with 
hees at that exact location 

| was thrilled by my corres 
rewcine of the dance, vet my 
fechas could hardly compare 


to these of Danish and Wesi 


German sclentist when. in 
AUUSE 1988, they first put an 
Imitation bee ona comb ina 
darkened hive, directed it by 
computer, moc realized they 
were “talking” to real bees 
ROW ine that the bees would 
beg for a sample of nectar, 
the scientists were able to 
deiver, Dhey released a drip of 


i ep Perminl-s ented SUDEELT A Ae 





throveh atobe above the brivss 


robot's head (ich), siniulating 
regurgitation by oo real bee 
Although the robot is anatom 


ically incorrect and rifeed with 


rod, nectar tube, and an electro- 


magnet covered with colored 


tine (above), bees con't see 


[hese in the dark. The roi hac 
ya n Soe rec with WHA and 
placed in the colony overnight ti 
absorh locad oclor because resi- 
cent bees are known to attack 


intruders from foreign hives 









ing, Hinechouar 
ters Wageling 

1. bee dancing on 
he sicle of the 
honeyoomh (above right, 
marked with red paint) direct 
Followers to Nectar Or PHIeN 


bun on & recen 


in] direction. A few 


Tie 5 at vi ith ne r fi I =f eT | 


quickly taken by othe 
he angle hetween the dam 

dire Win) r :| ; Tilcal 

re i NENA tl cirectiotr 


At the center of the figure & the 
bee wages her abdomen and 
quivers her wings, indicating 
the distance 
the dance plus the samples 
offer 


on the bee's body somes 


oe ee es , ja | _ - 
many Getails are Soll) Unc 
l was observing the honev- 
= © = 7 amt I Pe ot od | 
comboiun the darkened researcn 
7 . = i 1 7 . j z 
shed uncer red light tial wees io 


visible to the bees 
afe OF i Same 6 


ee 
niclirferag| as the 


Phoweh thes 
TH ge Ap 
MoOrth Amer 
cain honeybees I'm accustomed 
colored 

In the dark the follower bees 
ippareniiy “hear” the message 


the dancer. Her whirring 


WIRES Drocduce strong currents 


- FF 
ors oe F pepe : ‘aoe 0 fen ih ce 
Vata Pe ed ot ie ee Pea ae 
1 


Of air, according to experiments 
conmlucted by Axel Michelsen 
an expert on animal hearing al 
Odense University in Denmark 
With student Per Aryeer, be 
used tiny microphone probe: 
with tips a few millimeters apart 
these 


to TeCcord and measure 


minute sir-particle oscillations 
Oriel 
reminded me of the flutter of a 
cove on taxeot!, [he air waves 
fade $0 tak! that follower bees 
must be close to the quivering 
wings to sense them. The rap- 
idly cissipating sound oes mot 
seem to disturb nearby hiv 
rey 
Inhabitants that may be follow- 
ing other Gaincers 


Che bees 


. 7. 17 y . 2 
eqund wrth their anteni 


fia Fa F ij! Le t| 4 
BFE fo percerve the 


‘1 


a 





Experiments by Wolfeane robot had ta dance a fitturpe &. Curtain behine compute ape 


Kirchner of Wirzbure Univer- give out samples, and broadcast) tor Axel Michelsen (upper left 


ty and Wuiham Downe of ound In the proper way. Fre Viichesen programs the com 
Kulttown University of Penn aus bee models duplicated! oth ter io describe a location t 

Pa | f Lar = ie ri =i i om.) J a " ml q | = | Pt | 7 r 
syivania overturned previous narts of the dance, but not tl which tl ot will clirect it 


Mina] that Hees re eal fr COTS! ar thiti | law EB] the motors are then 


idition Michetsen ond Birch phe key Wes the single wing tin mohan. Lhe computes 
ner, wing o laser beam bo mea- mide from part of a rasor black witomatically adjusts the ang 
jae = 4 ; 7 i Lae | q yee ’ " i i | 7 Pe ai 
sure vibrations, showed tha Inscribed with an “S” and Iving f the dance every ten minutes 
Por we hee. for san ple cross the robhet hark lieve ao | In Moves Acros the sk 
pressing theit bodies down ane left), it reminded the team of Occasionally Michelsen puts a 
transmitting a burstof vibration Superman's cape. The front tiny microphone close to th 
CArou rh ith h Mme YOO. b Cure OT the Tine VW ah lye Vo) Aa CLF Pe Te Let A, r| LCE A 
Despite such sober iMié rotating on two Dear cm cpM es fiery thet the 
ri nici fj AY Whe rani ha ESSemMnore rly ew ‘, i i POnnIAL Eri prod ii Li 
remained about the Witte mre attached te the razar wit nrrect inl. Althewerh i 
f certain aspect hi nce excl ctromagnet that not Perceive v1 mn Messe 
nitimunication. Ihe wieal l briltes it to mimic the sou ninllowers that Shek Ine 
tion wes te bul robot thal duced by real clan food samme, the operat 
onformed with a ren ncer in ers. The main rod com periodically grant 
many wa possible. The nate ll shieided by the : ter samoli 






Daricer «wings vibrate. 
qendang raped pulse of 
air that evidently are 
picked inp diy the few 
lower ¢ antennan 


Follower requests food 
by Sanding down and 
































brietiy witrateng har &, bebe for sogar-water sampler 

Horas. Tis putee ) ! 

Prawel Ghrougy the a 

honeycomb and (t x | Pe ; , 
tented by the dancer +. — 












wtih fener lowe 


wire to eeectiereagrert that 
Wipates the weg 


Carchiag ite portion for her sranggie 
run, @ dascing bee i surrounded by 


follower 





At the center of the figure & the dancer wibrates 
her wings and waggle: har body while nenving 
forward. Fovlowers “Wether” itently 


= Satna : Saea 
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——" Fil | 
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a “oe con PME rr k- 7 recocger “ i. 
gh i A rs ‘, dnd two ee iF 
Atow fhe darcer crciec to fie oyiporitn \ fe i‘, 


nde of Che igure & to portion hersel? 
for a repeat of her wagete mut 





1a8 


be angle between the 
"“waipele run” and the 
vertical represents the 


angle between a food source and 
the sun. In this scene three food 
sources are located at equal dis- 
tance from o hive. For food at a 
45-degree angie to the left of the 
sun, the bee arranges the waggle 
run at the center of the figure 8 
ala 4+$-derree angle to the left of 
wertical (1). For food directly in 
line with the sun, the dance is 
Straight wp (2), for food 90 
degrees to the right, the dance is 
at a 90-degree angle (3). The 
longer lasting the waggle run, 
the farther the food. Fora 
distance of 250 meters, the run 
6 half a second. 
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“ay ¥ pecocclercioveiee 
fee int a figure 8 
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IVE BEES Were paying 
riose Attention to 


the Little rote 
lowing its direc- 
oe We ree ee ore 
tions with accuracy?’ io fing 
oul, oheeryers hac to track food 
efatherers after thev left the hive 


Departing bees were provided 





With @ tiny exit hole below thei 
comb, but some single-minded 
nowices headed for the open 
shed door, here being closed by 
Woltpange Kirchner 


—. 


To learn the destinatron of the 
bees. Bent Bach Andersen 
(above), an electronics engineer 
from Odense who constructed 
the robot bee, and other voliun- 
teers —inclucding preeminent bee 
authority Martin Lindauer of 
Wirebure, a principal invest 
gator—suat beside peppermint 
ccented bait to-count arrrvals 
duTInNg & three- to six-Mow 
menod while the robot danced 
Experiment were scheduled for 
AUTELSE 


Helos around the sned offered 


when harvested gram 


lifw natural cources of food to 


L J eT 
clistract their subiects 


— 
. 
ee 
= 
= 


But were they fol- 








Sait Was Placed at regular 


intervals in A strateht line os tar 


away as 1,500 meters to test the 
a = 
bees’ reckoning of distance or at 


ho oet cistance bulin Waris 
directions from the hive to test 


direction-finding skills 


Luring the expenments 200 to 


100 bees arrived al a site when 


ITESUL UCL d by alive bee. The 








dancing robot sent from 20 to 
[OD bees to their goal, yet lewe! 
than 10 bees Jocated the site 
when the robot offered samples 
Duet chel-net cance. 

We now know that both the 
warrle and the correct sour 
pattern are necessary for com- 
munication: Wihen either 
omitted, recruitment to observer 
stations doesn't occur 

Phere ts certainly much mor 


the robot can teach ws, 


Lager to 
find out exactly how bees com 
miunicate, the team dreams wh 
What happens il 
the wagele run takes place on 
Cir il 


Strancve cances 


the outside of the figure & 
a bee waegles at one place in the 
dunce and buzzes in another? Ch 
ifthe wapele i set for 1,500 


meters and the-sound for 250? 
Since subtle distinctions im the 

(ance con be programmed mto 

the robot, bee researchers for 

the first time are able to clo 

tightly controlled communica- 

At last we 


have a mowe»rhul ton] with which 


LIONS Bx periments 


j = oi: im ib : | r a 
to tease apr he detars of an 


elegant insect language a 


National Geagraphic, January [V0 








We've produced more 
happy endings 
an — in Hollywoo 


Happy endings look easy onthe silver screen. all over America reach thetr financial goals. 
In the real worl i. Lestaliis Rihevtakealittie And perhaps even feeia Oi more secure 
more planning. A little more hard work, Even and confident along the was 
little more imagination Findina the h > of drea 
Which 1s why So) Many people tum to the inding the home your dreams 
companies of The Prudential to help make You Gan alse tum ta 
ther bigeest’ dreams come tru. li The Rock when vou re 


Enjoying peace of mind Pride ceiving or calling ahoriie 


Becguee some of the best 
Consider Pridential fora Eaten names in residential real 


. * Pal ara ‘ 
Insurance, Forover 110 = = estate have now joimed 
Years. it has been The Prudential Backed 


helping familtes like by the strength of The Rock, The Prudential 
yours. Today mullrons Heal Estate Affiliates can help tum the home 
of Americans depend on of your dreams into a reality 

The Rock" for the peace Sa whether your plans ci 
f mune that comes from sola protection Pree cLIOn, Investment ac 
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Achieving financial security The Proidential to help you with your most 
When itcomes toinvest- ounportant financial neecs 


ing. Prudential-Bach Because no matter how your script reads 
| | Secunties 1 known for now, with the strength of The Rock, it could 
Prudential-Bache its rock selid resources have amuch happier ending 
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Land market wise invest 
" 7 fl 2s a iui teal 
Ment agvic® AGViITe 
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FROM THE PRESIDENT 


A Quarter Century of Geographic Television 


UTONG AS EVE ta the camen!t Who can resist’! 
Mot four-vearsd Al, Mar ofa National Creo 
graphic TV Special last vear, The touching 
story of Alt and fis family—as told in their own 
words —intridiced millions of viewers to the wmn- 
hing ways of honter-gatherers m the rain forest of 
(Cameroon. Twas. documentary television ot its best 
We've been producing such programs’ for 2 
Vears now. Since .cvur fir 
Specmils in (965, we've 
Won the hearts fond minds 
of viewers by following our 
conviction that television 
ought to offer more than 
sox, vidlenmce, sports, and 
situation comedies, We've 
donc it by giving people 
reality, We ve taken them 
lo Tel Places, Introduced 
[hem to real cultures. re- 
wealed the hehavior of 
snarks, tiers, chimpuin 
fees. and other living crea- 
tures. Weve proved the 
power of documentury 
hiims to expand our hor 
rons, Ad now, throweh o 
scries Of developments. 
we re Making it possible 
lor dudhences around the 
world to put ther eves to 
OUT Came rds 
its of exciting tire 
for television, saya Don 
Belly, Vide president mani 
director of the Society's 
television division, “With 
the rise of cable TY, 
broadcast syndication, 
hote Video, and intermatunial copreducton, we've 
seen new pathways opening up lo 9 worldwide aud 
ence. And it's f Creat Lime to he Ginnie Ts, a pivertal 
Lime in bers of world politics and global environmen: 
tal concems. ow misre than ever, we have a grea 
Opportunity to carry oul the Geographic's mission 
Thanks to Tim and his staff—and the support of 
Chevron and Turner Broadcasting. who've shown 


fred confidence in wsoyer the years —the oC ry has 








emerged asone af the world’s leading makers of docy- 
mentanes, OF the 25 most popuiorshows on PBS, our 
Specials hold 20 places —including the first 13, During 
the pat few weirs, our television division tas virtually 
exploded: Twenty-five years age we produced four 
hours af programming o Vear; today, some 6) hour 

Many of our films are now made for EXPLORER, 
our two-hour mMivarine-stvle PrCrram camcd cach 





from short features to full-length 
films, the Geographic has become 
one af the leading producers af 
documentaries in the warld. 





week on TBS SuperStation. Hosted by oceanogra- 
pherood Ballard, EAPLORER con be seen in nearly 
‘1 opllion bones in the United States, Ballard’s own 
“scercis OF the Jintaic” ranks os the single highest- 
rated basic cable program ewer 

Lprowing fumber of RAPLORER films are being 
coproduced with purtners such as the British Hroail- 

qasting Corporation anc Central Indeperdent 
Telewmron mn the United 
hincliom, and the Tokyo 
Broadcasting System in 
Japan. Through such on- 
operation we have nov 
only expanded cur foreign 
wudienies bul ule gamed 
access to new wheas and 
producers, 

We aleo teleqse ar lens 
p> doven of our Fest films a 
veir on Videocassettes, 
both here and abrowd, tn 
addition, Spocials from 
past Years Cun Be seen 
on the Mest of National 
Ceramic, © synced 
scones on Dbrogdcast te lev: 
sion. anid sclected EX- 
PLORER films con be 
viewed on the syndicated 
ones On AL nent 

[eaiay, more than ever. 
VieWeIs Can oiford to phe 
mare selective in what 
they watco. By taking o 
few moments to review 
telewision listines to od 
Vance, trey ought to have 
no trouble fining qualits 
Oe TS: 

Qur own tk) Specials, coproduced by WORD) 
Pittsburgh, premiere January lO with “Amaron, 
Land of the Flooded Forest,” followed by “Bali. Mas- 
leTpioece of the Crods: on February /, “Journey to the 
Forgotien River’ on March 7 (about wildlife in 
Hotwann), and ~Vowes of Leningrad” an April 4 
another sedscn we cin be proud. of 

When we first entered inte television a quarter cen: 
tury Ago, Wwe did §0 slowly and deliberately, We knew 
the electronic media lveld great promise for us, and we 
Wwinted ta be ready when the neht moment cme 
alone. That moment has arrved —and we're making 
the most of it to meet the growing demand for quality 
Peopraphic information. 














She’s Only Seven Years Old*... 
“T couldn’t believe it! 
My daughter is already 
speaking French!” 









\wailahle tm 
Preach, Spon, 
lili er (erin. 






New BBC VIDEO Language Course for Children 
Turns TV into » Language Teacher Kids Love! 
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The First Crusade 
Dwasastonished at the mild and almostacmiring 
tenor of the article on the crusaders (September 
LOS). With the exception of o few weak refer- 
ences to the slaughter alone the route and in Jeru- 
salem, the author treats the crusaders like a 
mixed fellowship of pilgrims on the way to a 
shrine, The pleasant, offen humorous tone 
makes ight of what were fanatic attacks-on civil- 
ian populations, Muslin and Jewish, and cer- 
tainly nota“ relipious conflict” between military 
or political equals. 

DIANE J. KRitt 

Burlonwille, Maryland 


The statement “They completed the only truly 
sucoesshul Crusade” may be correct only in 4 nar- 
row sense. In the summer of 1107, 60 ships ane 
7,000 to 8,000 men wider the command of 17- 
year-old King Sigurd left Norway on & westerly 
course. In England 03 a guest of Henry 1, Sigurd 
doubled his forces and sailed on to the Holy 
Land. When be landed two years later, he hod 
fought eight battles in the Mediterranean. He 
consolidated the Christian power in Palestine by 
teaming up with Baldwin of Boulogne, ruler of 
Jerusalem, and defeating [the city-state of] Si- 
don, the primeenemy. After the Crusacte, Sigurd 
pave his fieetto Emperor Alexius of Constantine- 
ple, who furnished Sigurd and his men with hors- 
es and equipment; they rode home in triumph. 

Fis HeEDIN 

Everett, Washington 


The Arabs still tomsider the Crusades as ari 
unwarranted aggression by European nationson 
a peaceful area—much as western Europe felt 
about the Monge! hordes ata later date. 
RosERT WYNNE 
Mercer frland, Washington 
The crusaders: left an area torn by conflict, 
meluding a profound mistrust of peoples and 
policies of western Europe, which endures to 
this dav. Westerners should read The Crusades 
Through Arab Eves by Amin Maalouf, Schocken 
Books, }9R5 
WILLIAM G. HvGoins 
Columns, Ohia 
Malawi 
Asademographer, Tfounda couple of glitches in 
your beautiful story on Malawi, The crude birth- 
rote is much biuther than | percent: it is estimated 


at $1 per thousand, or 5 percent. Also, the cap- 
tion on page 472 says that at age 41, KRacheche is 
only six years shy of the average life expectancy. 
In fact, a life table shows that be has at lenet 
another 25 vears to live. Indeed, in-many sub- 
Saharan countries life expectancy at birth is very 
low because of the heavy toll of infant mortality. 

JOHN F. May 

Rockville, Mariland 


After chugeing along with Paul Theroux on his 
iroin adventures in Asin (GEOGRAPHIC, June 
1944 and March 1984), T was delighted to read 
about his return to Malawi. 1 too found the peo- 
ole incredibly friendly and optimistic in the face 
of harsh poverty, enough to reassess my own 
understanding of happiness 

BROTHER JOHN A. KERR 

Broux, New York 


Considering that the Malawian government long 
banned journalists out of fear of -urifmvormble 
publicity about ome of the most arbitrary dicta- 
torehips in Africa, Theroux 's essay be indeed wel- 
come, particularily as it highlights the many 
grave problems, Less welcome, however, is his 
seeming acceptance of the government's self- 
serving Contention that dictatorship and repres- 
sn ate the only way to ensure that black 
Niilawians remain “stable and orderly.” The 
country’s problems will be solved only when 
people are free to discuss them without the fear of 
being detained without trial. 

LEROY VAIL 

Associate Professor af African 

Austory, Aorvord University 


Mr Theroux desorbed Molawr's awfocnific 
one-partyvrnie, comorsip, “aruvbferstamp” par- 
foment, as well a relivious persecution in an 
rvn-howded report on a-nation whose stability 
has been purchesed mm part at ive costof suppres. 
sion af dissent 


Asa supposed academic expert on the Third 
World, [ found the article coincides with my 
more limited impressians, Most African experts 
either ignore Malawi or present it a a chent of 
South Afmea, nailed by o trator to African lib- 
eration, Naturally Theroux does not venture a 
response to what is on the mind of every Mala- 
Wwiin—what-will happen after Banda, 

(HARLES W. ARNADE 

San Antone, Florida 
Shakers 
Bitterness does not describe the daily life of a 
Shaker, Where was there any mention of a bius- 
tling museum, a library in constant use, daily 
worship and fellowship at Sabbathday Lake? 
This positive living force that flows everywhere 
among the secular tasks and daily prayers is the 
reason that to hear “Simple Gifts” sung in the 
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Ah. the family trip. What a moving 
experience. Things can gel emotional 
Just packing up. Before you KNOW 
it, you're sobbing g uncontrollably 

Into that sleep ing bag that won't fit. 
Time to consider a Ram Wagon. 

ft can hold more than your dauzhter'’s closet and carry as many as 15 
happv campers. And, with up to 4 tons of available towing capacity,a Ram 
Wagon can pull off a trailer or boat with no sweat? Iteven comes with 
» standard rear anti-lock brakes to help you stop tor those wondertul 
_ Souventrs, like Kitchen magnets of the states. 

it’s really the only civilized way to take everyone and e cat 
thing, everywhere. By the way, if you're out on a quick [pry 
run without all the gear, it’s fun to sing those awlul 
camp songs and listen to the echo. | 

Ihe fouel new spiritaf Dodee. | 
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Blood donations are needed 
every day to save lives. 


Contact your local hospital or 


community blood bank today to 
ensure that blood will be there 


tomorrow for those who need il. 


A message of the American 
Association of Blood Banks, 
1117 North 19th Street, 


Suite 600, Arlington, VA 22209. 


(703) 528-8200 


















































Nepal needs a conservation idea that works: In 
other areas of Nepal, harmless-sounding efforts 
are only Hevravatinge the situation. [In Sovember 
(G88) [lived in the villaze of Shermathang on the 
boundary of Langtang National Park. The gov- 
eroment had recently fortidden residents to cul 
with in the park but had given them no other 
means of cooking or heating. Villarers bend the 





rules lo survive, such a2 sneaking wood at nicht. 
To crack down, the Nepalese Army arrived to 
protect the forest, The catch ts that army person- 
nelare nol subypect to the same stringent rules and 
may use as moch wood as they like for cooking, 
heat, ancl bolding barnicks. In Shermathane, 40 
Ay men were stripping the forest much faster 
than the villagers, who number about 700 

SUSAN GRAMRICH 

dan Arbor, Michigan 
Members Forum 
Regarding |. R. McCarthy's letter (September 
LORS) sugmesting that the screams heard by Uwe 
George in the tepuis (May 1989) were caused by 
mountain lians, please let readers know those 
impressive noises Were likely made by howler 
monkeys that can generate a vanety of jungle 
SmuUnds (see pat 34. Ohctoter 1989) | have 
woken in La Gran Sabana from teams of being 
in a tropical storm to find that the howling wind 
noises—ot monkeys—continued. They can be 
tricky and nasty; Lrecall several waiting in hiding 
a6 | walked past and then scaring me with excel 
lent imitations of A raging jaguar 

LIBAN URREIZTIETA 

fucron, Arimong 
Ceographica 
In your September issue you mention the illu- 
jonist= Siegfried and Roy as having the most 
prominent white tiger collection outside India. 
We at the Hawthorn Corporation own 57 white 
tigers, the largest collection inthe world. Theone 
nt the Sational #00 and those of Stegirbed ane 
Rov are descended from males of our breeding. 

JOHN F, CUNEO, JR 

Richmond, fiiner 


[tis misleading to umply that all of the “un inbe 
eoucht a national park; some members are con 
cerned that a park on their sacred land will 
infringe on outdoor reluous ceremonies. Phere 
is also concern for the rights of those whose graz 
ing land! will be appropriated by o park 

MRS. GiENN FREHAFER 


Lraula Vista, Cabfornia 


Letters should be addressed to Members Forum, 
National Geographic Magazine, Box 37448 
Mishieeion, 0.0. 200088, and. itouwhl thciide 
ronuiler's address and teleprone number. Not ali 
letters can be weed. Those thal are ton after be 


led and excerpted 
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An authenticated work of art: 


Twenties’ design roars on 
an astute acquisition, 


and on. 


loclay, the original Art Deco 
is highly sought-after but nearly 
Impossible to find. Marry acininers 
of this masterpiece pay as much as 
21200 for the original Gathers 
Sette for expensive book-alikes 
which lack the Hamilton heritage 
SUL VOU May acquire an aulhentic 
Hamilton re-creation of this 
masterpiece for jst $205" 
paveble in Convenient manthily 
installments. Each is numbered 
redistered, and certified 


Hamilton Classic Editions 
orocudly announces the 
neaistered edition of a tue 
ATIANCAN Mrs terpiece 


The Art Deco 


First created in 1927 try 
Hamilton, twas the epitome 
of the brash, roaring? era in 
which it was berm, Elegant 
Cilamorous, Bold. tts artistry 
ol oesign—a biend of daring 
form and practical function 
— mikes it a Kindred spirit 
to the Chrysier Building, 
the Cord roadster Racho € ity 
Music Hall, and other art 
deco masterpieces that could 
Oni be born in Anberica 


First come must be 
first servect, 


The nomiber ol watches availabe 
rs Tertedd, so Grclers will be filled) in 
exact sequence of postmark dates. 


7 sm } re Fy ei] 3 SLIDE. Are 
Faithfully repr duced liv Orders received after supnties ire 
3 cepleted will be regretiully retumed 


he original creator ; ha = Tg APS a NR a PN 
the original creator ——y For fastest! service call 1-800-367-4534 
Now Hamilton has created a | Call Mon-ri 830 ami) pm, Sat 9 am- 


registered editton ol these opm easter time. Or return the 
Masterpieces—each one a truly coupon below, Lider pressed 
fithiul reproduction of the origt- immediately: Phone orders shipped 
nal, lovingly handcrafted and within 5-7 usimess dave. 
hand-assembhed down to the mast 
ute che ta | 

And to ensure the utmost — So 
aUTHenticity, each. is mace wing << == 9 ee ee Se ee ee Sees 

~ Hamitton Classics | 

47 Rediards Avene 
Peoria tke. Com, AS 
Ror Fastest Service (all Tod) Free: 
Ee re bee 


[OOS anc! cies of classic design, 
Carehuilly recast from the original watch 

Observe the distinctive Roman 
numeras. hie cegant case, richly 
fished with 1 microns of 18 kt eoid, contrasts 
brilliantiv with the deep black round bezel, The 
step second hand. De curved swinging hinges 
lor a sriug, comfortable fit 

Oniy one improvement from the original: The 
high-tech Swiss quarts movement for far greater 
accuracy and dependability 
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Alaska. This single word can reawaken 
dreams of legendary natural wonders. abundant 
Wiidhile, ighting gametish and untold adventure 

4nd there are thousands of words for Alaska 
exciting, exhilarating, sensational You'll Gnd 
all of These words, as wellas some words ol 
fricndly advice, in the free 1990 Alaska Vacatior 
Plantier, the offictal vi is Gulde of the state o 
Alas Ka 

loreceive your tree Vacation Planner today, 
write: Alaska Division of Tourism, Box E-5349. 


Juneau, AK 99811 
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Saving Rare Films 
of Arctic - Explorers 


T “Vth mon jomed Robert E. Peary 

4 on his efforts to reach the Neth 
ed Pole, Fach went on te long ca 
teers explitiog ihe Arcthe finreell 


Each received the highest honor of 


the Satirnal Gengraphic Society, bia 
Hubbard Medal, 





de) ea? 


Capt. Rober A. Bartlett (above) 
and Commi, Dunold B. MacMillan iilso 
Male denifieant filins recording life th 
Arche regions. The Library of Con- 
grows and the Pean-MuiwMillin Arctic 
Mircum ond Arctic Studies Center 
at Bowdiiie College in Ariunawick. 
Marthe, will togethertreservc and cata: 
beh there Petre. 

The muscum holds W000 feer of 
bela recoded on Bartlett's, experi- 


noms from the Pi tothe M4ik, The: 


libriry of Congress will tronafer the 
teterorating, highly flammable ni- 
trite film te sifeiwfilm stovk, and the 


muacum then well make vile cps 


oe hs, 








for acholarhy amd educational ses. 
The muscu will help iventary the 
library’ ovllicethcn of film shot churing 


| MocMillan’s journeys 


Rartiett first went north with Peary 
m JRUR, and he commanded Pears 
sappy ship Aiaerwerin [SRS He with 
awarded the Hubbard Medal in 1008, 
the ume yor that Peary wes given. the 
Secety s Spec! Medal of Honor for 
tier of the North Fite. Barilett 
went on t0 explore the Arctic om hrs 
schowner, the Effie M, Moirriesy, until 
his death in 146, 

MacMillan jammed Peary cn tes fund 
polar expedition to 1S anu cde 24 
subecquent trips to the Arctic, the fast 
in (4d Ae teas awarded the Hubbant! 
ected in [433, 

The films of both explorers ahow dhe 
mie Cha nes in. the cultures of mative 
pourples uty Greenland and elsewhere in 
he far north, according to Susan Kap 


| lan. rector of the Arctic Mirscurm. 


Evoking the Past 
v ia Covered Bric Brid es 


Sew items in America’s fr lecenea 
‘evoke the nation’s past more thon 
a covered bridgé.| Bremili Kre- 
keler. a peowrapher, becume fascinat- 
cd by covered bridges m her nape 
Oho wnd trveled to Hates 1 trick 
dewa hundreds of them. Her book, 
Cover fridges Todi, recom the 
decline im their numbers. In the (Ah 
the United State hod ohout [2,000 
dovercd bridges, Knckeler ais, Today 
There are about SG), and the number rh 
dropping through neelect, domuge 
cumsed by fads. oven aren, 
Coverme bridves protects them 
from the elements; esposed woodon 
bridecs detcroritc ino few voor. 
Mewer comstroction materials anu 
methods have make thom obsolete. 
There are scntie 220) covered bridges 


oo ee 





ht Pena lant. more than in any eth: 
erstuic. Parke County, [ndlana. which 
hosts anata Geverca-(edee festi- 
Wal, has 33. The longest covered temhee 
In tht O.5.—4a) feet—epun . thre 
Connmecticnt River. commecting Cor: 
nish Towirnhip, Sow Hampshire. and 
Windsor, Vermont. An [Ssy bridge 
nome Citeywille, New Hampshire. tilts 
becoune 1 bulkier angered hes jestt- 
Hinks Who then cut ane timbers short 
Another Mew Hampshire bridec, at 
Ashiebot (below left). bin Amenenn 
Gothic masterpieces. And a Lancwter 
County, Pennsylvania, bridge wis car 
ree) way ret a EYP flowed, ti. Ooated 
jrownd goother covered fridge and 
faim fo nest ona tread Lt wires diseian- 
Hed and rtturned t-its orga lich 
Heer, od Armmh corpenters ncteinli it, 
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A Collector’s Death, 
ut Cc ollector’s Tribute 


r. Edwin C. Busha, aother af 
Nn for’ Cordele coe te Aerial 
Ciedoropiig Marezine, died los 
Mammen Witmingtion, Deliware, 
heepital atthe age of 86, Bot before bis 


dewth De. Basham (above) reociyedl 


a boruchine fetter fram o Himeurinn’ 
elector of the miguine who read 
about him in the March (ou Presi- 
Uent’s Pape. 

“Your een! book mo treasured 
phece of mv srl) litrary,” Joeset 
Pines wrote to Dr, Boxhoom: “it isn't 
Ino ewiepine to sary Chal it cin fe re. 
garded asthe collectors thle” 

Puzcetsaicd that for him the magazine 
hit bad “es dhiahbe educational value” 

“When | started to collect Cine 
ons, beduletn’ tread the articles: | 
was foscnaied only Hy ihe beautiful 
pictures. Mv keen interest wi the eon. 
inte of the. articles prompted me. to 
leur English, and whee f coukd rend 
everthing, new vistos opened up for 
me cn the while workl~ 











and blindness. So when you support the American Diabetes 


Diabetes is a major contributor to heart disease, kidney disease, 
Association, you fight some of the worst diseases of our time. rN 


Take a walk on NordicTrack and discover 
why it’s 8 ways better than a treadmill. 
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Inuit Family Reunion, 
Phanks to (lasnost 





ui Danger Still Stalks Heineman 
me Counlerpar’s a’ | a Cameroon Lake place. Hit any 


African Wild Dog Genus: ! pouci Species: 7 gots = Ault size Fede) ard beet) bern, 
#5-700em, tall 30-40: shoulder height, 7Seon Achult weight: 20-2 

Habitat: Semicdeserit, save mah. st aa dit woodland from the Sahara to South Alrica 
Surviving number: Fstrmatert af ess than /,008 5 hotegraphad bay hci ath mn Sot 


Wildlife as Canon sees it 


Dirarna into & UT) the cust i ibaa lain > cle Hines eric COnninueUs ancrmichment On the tr 

an Afnican wild dow presses aherdol wildebeest gradually dwindling habitat. 

io a Spousal af Bee. six lo eight aclull to save endangered species, it is vital to 
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seve the prey. ihe ability to quickly select a promise for the future. Photography, both as 
vulnerable animal, wsually from the young or a sclenhiic research tool and as a meané ol 
weak, determines the success of the hunt While recording the world around us, can help promote 
In search ol prey : pack may Wander up to a greater awareness and understanding of the 
40 nules wit home Tange ina single day Aincan wild dog and how it lives: within its 
Dhese “wolves of Atnca” were once abundant natural envirgomernt 

throughout most of the continent. Today, only And understanding is perhaps the single most 
scattered and isolated populations remain, the important facto In saving the Aftnmecan wild dog 
result of disease, relentless persecution by amit) ai] Of Wile 
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Imagine a life spent won- 
dering if, and when, a 
disease that destroys 
your body, your mind, 
your life will strike. Thats 
the shadow under which 
every child of a Hunt- 
ington's Disease victim 
lives. Bul now there's 
hope. Real hope. 
Because scientists have 
discovered a genetic 
“marker” that soon will 
enable them to identify 
who has the Hunting- 
ton’s gene—and wha 
doesn t. 


Your contributions helped 
us find the marker, now 
they can help us find a 
cure, Please give gener- 
ously to the National 
Huntington's Disease 
Association. 


Imagine. Ours could be the 
generation that beats 
Huntingtons... forever. 
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| Us ANGLE, ANVONE? 
S The game being played on the tennis court in 
J Janesville, Wisconsin (below), is actually an 
experiment that helps confirm that Robert E. 
Peary reached the North Pole on April 6, 1909, 
William G, Hyzer, an expert photogrammetrist, 
set up a horizon artificially by using poles topped 
with Ping-Pong balls: he then applied the process 
of photogrammetric rectification (pages 52-3) to 
the white sticks and the shadows they cast to 
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determine the angle of the sun above the horizon. 
Photogrammetric analysis of the tennis court pic- 
ture gave a sun angle of 32° 56°. This was only 
one-tenth of a degree from the actual angle of the 
sun. With several pictures taken at the same place 
at different known times, this process can give a 
position within a few miles 

Hyzer had earlier confirmed the Navigation 
Foundation’s analysis of Peary’s photographs 
that showed him to be where be always claimed— 
at the Pole, or as close to it as his instruments 
could measure, As the Foundation concluded in 
its report, celestial sights can be faked, but natu- 
ral shadows in photographs cannot be falsified. 

It is fitting that such convincing evidence of 
Peary’s veracity derives from photographs, 
which have always been an important part of the 
GEOGRAPHIC's contribution to education. Sim- 
ple, ever Changing shackows on a turning earth, 
captured in a photographic moment, have helped 
finally resolve an 80-year-old controversy. 

It is came, set, and match to Peary, 
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